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Tuticorin coast of Gulf of Mannar is endowed
with rocky bottom, coral reefs and sea grass
beds with characteristic flora and fauna. It also
acts as home for several endangered marine
mammals, sea cows and marine turtles. These
resources were exploited by a variety of gears
during 2000-2005. Average annual catch for
the period was 36,851 tonnes (Table 1).
Major gears and their contribution to the
fishery are trawls (67.2%), mini-trawls
(4.0%), gillnets (22.8%), hooks and line
(3.3%) and shore seines (2.7%). Bony fishes
belonging 73 families under 14 orders form
the major catch (91.7%), (Table 2,3). Other
constituents of the catch are elasmobranchs
(3.66%), crustaceans (1.93%), molluscs
(1.8%), seacucumber (0.01%) and other
non-edible biota (0.09%).
Order: Clupeiformes
Clupeids represent 20.4% of the total fish
catch with an average annual production of
7,501 tonnes.
Family: Clupeidae
Clupeidae support 14.6% of the total catch
with an annual average of about 5,380 tonnes
during 2000-'05. Sardines form the mainstay
of fishery and represent 66.6% of the clupeid
catch. Fishery was supported by 9 species
of sardines and one species each of white
sardine and rainbow sardines. Species
supporting sardine fishery are Sardinella
gibbosa, S. sirm, S. albella, S. longiceps,
S. clupeoides, S. dayii, S. fimbriata, S.
melanoptra and S. sidensis. Fishery of white
sardine was supported by Esculosa
thoracata and rainbow sardine by
Dussumieria acuta. Shads, pellonas, ilishas,
sprats etc. support 4.3% of the clupeid fishery.
Family: Engraulidae
Anchovies form 4.8% of the total marine
production. About 1,757 tonnes of anchovies
were landed annually. White baits supported
about 30.8% of the anchovy fishery. Their
catch was dominated by Stolephorus
indicus, S. bataviensis and S. devisi.
Thryssocles supported 58.1% of the anchovy
fishery. Dominant species in the fishery are
Thryssocles mystax, T. malabaricus and T.
setirostris. Coilia dussumieri and Setipinna
taty constituted 11.1% of the anchovy fishery.
Family: Chirocentridae
Dorabs form nearly 1.0% of total marine
Exploited marine fishery resources off Tuticorin along
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Table 1. Major exploited marine resources, average annual catch and percentage contribution
by weight of Tuticorin coast during 2000-2005.
Sl. No. Major groups Catch (kg) % of total catch
1. Teleosts 33792749 91.70
2. Elasmobranchs 1347426 3.66
3. Crustaceans 710426 1.93
4. Molluscs 664245 1.80
5. Seacucumber 4699 0.01
6. Other groups 331841 0.90
Total 36851387 100.00
Table 2. Major orders representing the exploited bony fish resources of Tuticorin region, number
of  suborders and families under different order and their relative abundance during 2000-2005
Sl. No. Order Sub-orders Families % in total % in bony
(No) (No) catch fish catch
1. Elopiformes - 2 0.78 0.85
2. Clupeiformes - 3 20.35 22.20
3. Anguiliformes - 3 0.06 0.07
4. Siluriforrmes - 2 1.04 1.14
5. Gonorhynchiformes - 1 0.03 0.03
6. Myctophiformes - 2 1.62 1.77
7. Atherineformes - 1 0.08 0.09
8. Beloniformes - 3 1.88 2.05
9. Beryciformes - 1 0.18 0.20
10. Syngnathiformes - 2 0.05 0.06
11. Scorpioniformes - 1 0.20 0.22
12. Perciformes 9 41 58.50 63.80
13. Pleuronectiformes - 4 0.23 0.25
14. Tetradontiformes - 7 6.52 7.11
15. Other bonyfishes - - 0.17 0.18
Total 9 73 91.70 100.00
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Table 3. Composition of the families of fishes contributing to the exploited marine bonyfish
fishery resource of Tuticorin during 2000-2005.
Order % in Order % in
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production. Fishery was supported by
Chirocentrus dorab and Chirocentrus
nudus. Former dominated the fishery and
support 94.2% of the catch.
Order: Perciformes
They constitute about 58.5% of the total
catch. Fishes belonging to 41 families under
9 sub-orders supported the fishery. They
include pelagic and demersal fishes with
distribution ranging from coastal to oceanic
waters. About 62.1% of their catch was




Carangidae support 12.9% of the total marine
production with an annual average catch of
about 4,791 tonnes. Fishery was supported
by 47 species belonging to 19 genera. Most
dominant species in the fishery are Selar
crumenophthalmus (13.2%), Caranx
carangus (12.8%), Decapterus russelli
(8.1%), Scomberoides commersonianus
(7.8%), Selaroides leptolepis (7.0%),
Caranx ignobilis (6.9%), Gnathanodon
speciosus (5.8%), Atule mate (5.1%) and
Megalapsis cordyla (5.0%).
Family: Leognathidae
Silver bellies constitute 7.5% of the total
marine production with an average annual
production of 2,781 tonnes. Fishery was
supported by 12 species of the genera,
Leiognathus, Gaza and Secutor. Most
dominant species in the catch were
Leiognathus dussumieri, L. barbis, L.
bindus and Gaza minuta.
Family: Scombridae
Mackerel, tuna and seerfish supported the
fishery with an average annual production of
2,196 tonnes. They form 6.6% of the total
catch. Mackerel fishery was supported by
Rastrelliger kanagurta and represent 18.8%
of scombroid catch. Tuna represent 50.4%
of scombroid catch and the fishery was
supported by 7 species, Euthynnus affinis
(46.8%), Thunnus albacares (26.6%),
Auxis thazard, Auxis rochei, Katsuwonus
pelamis, Sarda orientalis and Thunnus
tonggol. Seerfishes represent 30.8% of
scombroid catch. Fishery was supported by
Scomberomorus commerson (96.2%), S.
lineolatus, S. guttatus and Acanthocybium
solandri.
Family: Lethrinidae
Pigface breams constitute 5.1% of the total
catch with an average annual production of
1,854 tonnes. Fishery was supported by six
species and dominated by Lethrinus
nebulosus (90.1%). Others in the fishery are
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Lethrinus miniatus, L. harak, L. ornatus,
L. lentjan and L. kallopterus.
Family: Nemipteridae
Threadfin breams (Nemipterus spp.) and
monocle bream (Scolopsis spp. and
Parascolopsis spp.) together form 5% of the
total marine fish production with an average
annual catch of 1,836 tonnes. About 61% of
the catch was supported by threadfin breams
and the fishery was represented by
Nemipterus delagoae, N. japonicus and N.
mesoprion. Fishery of monocle bream was
supported mainly by Scolopsis bimaculatus
and S. bilineatus.
Family : Sphyraenidae
They form 4.8% of the total catch with an
average annual production of 1,758 tonnes.
Fishery was supported by Sphyraena jello,
S. barracuda, S. picuda and S. obtusata.
Family: Mullidae
Goatfishes form 3.2% of the marine fish catch.
Fishery was supported by species of the
genera Parupeneus, Upeneus and
Mulloides. Fishery was supported mainly by
Parupeneus indicus and Upeneus bensasi.
Family: Serranidae
Groupers represent 2.1% of the marine fish
production. About 84% of the catch was
supported by Epinephelus tauvina, E.
undulosus, Cephalopholis sonneratti and
Epinephelus malabaricus. Other species
supporting the fishery are Epinephelus
longispinis, E. areolatus, E. chlorostigma
and E. bleekeri. Few other species also occur
occasionally in the catch in few numbers.
Family: Sciaenidae
Craokers form 1.7% of the fish catch. Fishery
was supported mainly by Otolithes ruber,
Nibea maculata, Protonibea diacanthus,
Johnius dussumieri, Johnius sina and
Pseudosciaena coiber. These species
represent 97% of the croaker catch.
Family : Lutjanidae
Snappers constitute 1.5% of the total catch.
Fishery was supported by species of the
genera Lutjanus, Pristipomoides and
Macolo. Common species in the fishery are
Lutjanus rivulatus, L. fulviflammus, L.
argentimaculatus, L. johni, L. russelli, L.
lineolatus and L. vaigiensis. They form 99%
of the catch.
Other important families of the order
Perciformes
Snake mackerels (family Gempylidae) form
0.15% of the total catch. Neoepinula
orientalis, Lepidocybium flavobrunneum,
Ruvettus pretiosus cocco, Thyrsitoides
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marleyi, Thyrsites atun and Gempylus
serpens supported the fishery. Hairtails (family
Trichiuridae) represent 0.7% of the total fish
production. Fishery was supported by
Trichiurus lepturus. (99.4%) and
Lepturacanthus savala.
Billfishes and marlins (family Istiophoridae) in
the fishery are represented by Istiophorus
platypterus and, Makyra indica. Sword-
fishes (family Xiphidae) in the fishery were
represented mainly by Xiphias gladius and
occasionally by Tetrapturus brevirostris.
Silver pomfret (family Stromateidae) fishery
was supported by Pampus argentius and
Pampus chinensis. Fishery of Ariommas
(family Ariommidae) was supported by
Psenes indicus. Surgeon fish (family
Acanthuridae) fishery was supported mainly
by Acanthurus spp. Catch of rabbitfishes
(family Siganidae) was dominated by Siganus
canaliculatus and Siganus javus. Parrotfish
(family Scaridae) fishery was supported by
several species.
Mullets (family Mugilidae) fishery was
supported by Liza tade, Mugil cephalus and
Valamugil speigleri. Fishery of threadfins
(family Polynemidae) was supported by
Eleutheronema spp and Polynemus spp.
Dolphin fish (family Coryphaenidae) fishery
was supported by Coryphaena hippurus and
Coryphaena equiselis. Silver biddies (family
Gerreidae) in the fishery were represented by
Gerres oyena, G. filamentosus, G. abbre-
viatus and Pentaprion longimanus. Fishery
of barramundis and seaperches (family
Centropomidae) was supported by Lates
calcarifer and Psammoperca waigiensis.
Sand whitings (family Sillaginidae) form 1.2%
of total catch and was supported by a single
species, Sillago sihama. Other groups with
fishery supported by single species are false
trevallies (family Lacataridae) by Lactarius
lactarius, bulls eyes (family Priacanthidae) by
Priacanthus hamrur and black kingfishes
(family Rachycentridae) by Rachycentron
canadus.
Other families and their contribution in the
marine production are Teraponidae (0.28%),
Pomadasidae (0.56%), Apogonidae
(0.06%), Echeneidae (0.02%), Lobotidae
(0.03%), Emmelichthydae (red baits)
(0.19%), Drepanidae (0.28%), Platacidae
(0.04%), Scatophagidae (0.08%),
Chaetodontidae (0.05%), Pomacanthidae,
(0.35%), Maenidae (0.1%) and Ambassidae.
Other finfishes:
Triggerfishes (order Tetradontiformes) form
6.52% of total catch. Fishery was supported
by ballistids (family Balistidae), puffer fishes
and blowfishes (family Triodontidae and
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Tetradontidae), tripodfishes (family Triacan-
thidae), porcupinefishes (family Diodontidae),
trunkfishes (family Ostraciidae) and sunfishes
(family Molidae). Ballistids form 94.3% of the
groups catch with an average annual
production of 2,269 tonnes. Catfish (Order:
Siluriformes) fishery was supported by two
families, Tachysuridae (Ariidae) and
Plotossidae. Tachysuridae represents about
85% of the catfish catch and is represented
mainly by Arius spp and to a small extends
by Batrochocephalus spp. Fishery of
Plotossidae was supported by Plotossus spp.
Lizardfishes and allies (order Myctophi-
formes) form 1.62% of the catch. About
99.4% of the catch was by lizardfishes (family
Synodontidae) and the rest by lanternfishes
(family Myctophidae). Saurida tumbil
dominated their catch. Flyingfishes, halfbeaks
and needlefishes (order Beloniformes) form
1.9% of the total catch. About 11.7% of the
catch was by flyingfishes (family Exocoeti-
dae), 26.3% by hallfbeaks (family Hemiram-
phidae) and the rest (62%) by needlefishes
(family Belonidae). Flyingfish fishery was
supported by Cypselurus spylopterus,
halfbeaks by Hemirhamphus far and H.
georgii and needlefish by Ablennes hians,
Tylosurus crocodilus crocodylus,
Strongylurus leiura and Strongylurus
appendiculata. Flatfish (order Pleuronecti-
formes) fishery was supported by soles
(family Soleidae), spiny turbots (family
Psettodidae), tonguesoles (family Cynoglo-
ssidae) and lefteye flounders (Bothidae) in the
order of dominance. Tarpoon and ladyfish
(order Elopiformes) fishery was supported by
tarpoon, Megalops cyprinoids (family
Megalopidae) and ladyfish, Elops machnata
(family Elopidae). Fishery of milkfish (order
Gonorhynchiformes) was supported by a
single species, Chanos chanos (family
Chanidae). Eel (order Anguilliformes) fishery
was supported by families Angullidae,
Muraenidae, Muraenisocidae and Ophich-
thidae.
Others occurring in the fishery are silversides
of the family Atherinidae (order Atherini-
formes), squirrelfishes of Holocentridae (order
Beryciformes), pipefishes and seahorses of
Syngnathidae, flutemouths of Fistularidae
(order Syngnatiformes) and flatheads of family
Platycephalidae (order Scorpioniformes).
They together support 0.52% of the marine
fish production. Other bony fish to the tune
of 0.23% of the total fish catch is yet to be
identified.
Elasmobranchs:
Elasmobranchs form 3.7% of the total fish
production with an average annual production
of about 1,347 tonnes. Sharks, rays and
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skates supported the fishery.
Order: Lamniformes
Sharks represent 14.43% of the elasmo-
branch catch. Fishery was supported by
families of Carcharhinidae, Echinorhinidae,
Hemiscyllidae, Alopidae, Sphyrnidae and
Squalidae. Carcharhinidae represent 45.1%
of shark catch. Species supporting the fishery
are Scoliodon laticaudus, Carcharhinus
melanopterus, C. bleekeri, C. limbatus,
Galeocerdo cuvieri and Rhizoprionodon
acutus. Fishery of bramble shark (family
Echinorhinidae) was supported by
Echinorhinus brucus. They represent 10.2%
of the shark catch. Longtail carpetsharks
(family Hemiscyllidae) represent 30.6% of
shark catch and was supported by
Chiloscyllium indicum. Fishery of thresher
shark (family Alopidae) was supported by
Alopias vulpinus, hammerhead shark (family
Sphyrnidae) by Sphyrna zygaena and
Sphyrna blochii, dogfish shark (family
Squalidae) by Centrophorus moluccensis.
Whale shark (family Rhiniodontidae),
Rhincodon typus is available along the region,
but do not form any fishery.
Order: Rajiformes
Rays represent 81.5% of the elasmobranch
catch. Fishery was supported by families,
Trygonidae, Rhinopteridae, Myliobatidae and
Mobulidae. Stingrays (family Trygonidae)
support 74.8% of the ray catch. Fishery was
supported by Himantura bleekeri, H.
uarnak, Dasyatis kuhlii, Dasyatis
imbricatus, Pastinachus sephen and
Gymnura poecilura. Fishery of cow ray
(family Rhinopteridae) was supported by
Rhinoptera javanica, eagle rays (family
Myliobatidae) by Aetobatus narinari and
devil rays (family Mobulidae) by Mobula
diabolus. Skates represent 4.1% of the
elasmobranch catch. Fishery was supported
by Rinobatus granulatus and Rhinobatus
djiddensis of the family Rhinobatidae.
Crustaceans:
Crustaceans form 1.93% of the marine fish
production. Prawns, crabs and lobsters
supported the fishery. Prawn fishery was
represented by families, Penaeidae, Palae-
monidae and Solinoceridae. Common species
in the fishery are Penaeus semisulcatus, P.
indicus, P. merguiensis, Penaeopsis uncta,
Parapenaeopsis maxilliped, Nematopalae-
mon tenuipes, Solenocera sp., Penaeus
latisulcatus, P. japonicus, P. monodon,
Metapenaeus dobsoni, Parapenaeopsis
stylifera and Trachypenaeus sp.
Fishery of lobster was supported by spiny
lobsters (family Palinuridae) and slipper lobster
(family Scyllaridae). Common species in the
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fishery are Panulirus ornatus, P. homarus,
P. versicolor, P. penicillatus, P. polyphagus,
Puerrulus sewelli and Thenus orientalis.
Crab fishery was supported mainly by
Portunus pelagicus, Portunus sanguino-
lentus, Charibdis cruciata and Scylla
serrata. Large quantities of non-edible deep-
sea crabs were also landed by trawls.
Molluscs
Fishery of molluscs was supported by
cephalopods, gastropods and bivalves. They
form 1.8% of the total fish production. Squids
(order Teuthoidea), cuttlefishes (order
Sepioidea) and octopuses (order Octopoda)
support cephalopods fishery. Common
species in the catch are Loligo duvauceli,
Doryteuthis sp, Loliolus sp, Sepia phara-
oni, Sepia aculeate, Sepioteuthis
lessoniana, Sepia prashadi, Sepiella
ineremis and Octopus spp. Other molluscs
contributing to the fishery are bivalves and
gastropods. Among them targeted fishery
exists only for sacred Chanks, Xancus
pyrum.
Seacuccumbers
Seacucumber in trawl fishery was represented
by Holothuria spinifera. They form up to
0.01% of the total catch. Several other species
were also available along the region and were
exploited by various means.
Miscellaneous biota
Other non-edible components like Squilla,
echinoderms, molluscan shells etc are
grouped as miscellaneous. They form about
0.9% of the total catch of the region.
Prepared by : E.M. Abdussamad, T.S.
Balasubramanian, Habeeb Mohamed,
K.Jeyabalan, G. Arumugam, D. Sundararajan
and M.Manickaraja, TRC of CMFRI,
Tuticorin
FADs are traditionally used by fishermen to
attract and aggregate fishes closer to the
shore. Such practices were based on their
knowledge that fish tend to congregate over
submerged structures. These objects are
known to attract fish efficiently and increase
the productivity of the area as they provide
shelter from predators, serves as feeding
grounds by providing surface area for fish
food organisms and even act as suitable
spawning ground by giving substratum for the
attachment of eggs for many fishes.
Fish aggregating devices used for cephalopod fishery
along the Karnataka coast
1183
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Major share of cephalopod landings of
Karnataka is contributed by multiday
trawlers, followed by singleday trawlers and
purseseiners. However, during 2004 a group
of fishermen from Kanyakumari installed
FADs for the first time in Karnataka waters
for the exploitation of cephalopods. Generally,
fishermen from Kanyakumari, who normally
operate hooks and lines, migrate towards the
northwest coast for fishing during September-
January when the weather in their traditional
home grounds becomes unfavorable for
fishing.
Deployment of FAD: The operational area
for the fishery extends off Manjeshwara in
south (north Kerala) to Byndoor in north
(Karnataka). Prior to the commencement of
actual fishing operation, few trips are made
to survey and select suitable areas for laying
the FADs. Since rocky reefs and muddy areas
in coastal waters are biologically more
productive than sandy areas, rocky
substratum with firm bottom and flat profile is
preferred for deploying the FADs. A
preliminary survey of the sea bottom is carried
out using ridged lead weight (1-1.5 kg with
grooves) to fix the areas with rocky
substratum. A rope is tied to the weight and it
is dragged on the sea bottom. Survey is done
perpendicularly to the shore from 10 m depth
onwards. The lead-weight is periodically lifted
for examining the type of sediment adhering
to the grooves. The selected sites are marked
using GPS and the prefabricated FADs are
installed in these areas at depths varying from
25 to 45 m.
FADs introduced in Karnataka were
fabricated using coconut fronds fastened with
nylon ropes. These are eco-friendly and on
decay promote growth of periphyton and other
food organisms. This in turn attracts large
number of fishes and cephalopods as they
provide ideal feeding and breeding ground.
Fig. 1 Hand jigs fabricated using lead-
weight and hooks
Fig. 2 Fibre boats used in cepholopod fishery
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Each module of the FAD consists of 50-60
numbers of coconut fronds tied at 0.2 m
interval using 3 mm nylon rope into a 10 m
long section. These modules are placed at the
marked places on the sea bottom and the
modules are anchored by fixing weight to both
ends of the lines. Anchor used are generally
cement gunny bags filled with sand. They are
fixed to both ends of the module so that it can
neither drift away nor be shifted from the site
of installation.
Operation of FADs: FADs are positioned
on the sea bottom 4-5 days prior to the
commencement of fishing. The materials are
transported to the site in traditional crafts and
the modules are dropped overboard at
predetermined locations. Each unit sets about
100 numbers of such FADs at 500 m interval,
in east-west direction vertical to the water
current along the coast, so as to provide
shelter and maximum protection to the shelter-
seeking organisms. The modules are installed
on the seabed at depth ranging from 25 to 45
m; 25-40 km away from the seashore and
their positions are marked using GPS.
The cephalopods, which get aggregated near
the FADs, are caught using hand jigs. They
are fabricated with barbless steel hooks. Four
hooks (No. 9) are wound around lead-
weights of 5-6 inches of length in a row, using
wire-rope (Fig. 1). Each jig is attached to a
monofilament line of 3 mm diameter. Each
fisherman uses one line with a single jig at a
time.
The craft used for the fishery resemble the
regular outboard craft used for operating the
drift-gillnet. These fibre boats with flat bottom
assist easy movement on board. They have
an Over-All-Length of 7.5 m and are fitted
with 9.6 HP outboard engines. Each unit-cost
is approximately Rs. 2,00,000/-.
Jig fishing: Crew consisting of five members
sets out for fishing by 5:30 AM. Each unit
carries GPS for locating the submerged FADs.
On reaching the ground the craft is anchored
above the FADs, so that the vertical jig lines
operate right above the FAD. The jigs are
released manually to the bottom and as the
jigs pass over the cuttlefish shoals, individual
cuttlefish gets hooked. The line is hauled up
manually and the cephalopods are unhooked
on the raised platform of the craft. The
operation is repeated and continues as long
as cuttlefish are available from the FAD. The
fishermen use cotton gloves to protect their
hands during the operation. The craft remain
anchored through out the jigging operation.
Fishing is done at 30-35 FADs on a day so
that each FAD is fished once in three days.
Operation which commenced at dawn
continues till dusk (6.00 PM) and the crafts
return to the shore. The crafts do not have
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storage facilities and the catch is kept covered
without ice on the deck till the crafts return.
Catch consisted only of Sepia pharaonis.
Cuttlefishes of the size group 160-280 mm
supported the fishery during October-
November. Females dominated the catch
with M:F ratio of 32:68. Cuttlefishes are
sorted based on their size and sold. The size
categories weighing <500 g are sold for an
average price of Rs. 50/kg and that weighing
> 500 g fetches an average price of Rs. 70/
kg. During September 2004-January 2005,
the cuttlefish landings by non-mechanized
boats using jigs were estimated at 788 t from
12 units (Table 1).
Post-Harvest: The crews operating the jigs
are migrants and generally belong to Kerala
and Tamil Nadu. Locals involved with this
activity finance the fishing unit. They provide
advance of Rs. 50,000/- for the craft. These
locals are also engaged in the marketing of
the catch and get back their advance with
profit in the ensuing fishing season. Three
agents in Someshwara, Hejamadi and Malpe
are involved in marketing the cuttlefishes
caught by jigs. These are taken by the
processing plants.
The FADs set using natural materials like
coconut fronds are biodegradable as they
decay in a very short period of 2-3 months.
Hence, they are eco-friendly, at the same time,
because of their short-life, it warrants recurring
costs for the fishermen. In spite of their small
size, it is observed that they act as good
habitat enhancement units and help in
aggregating large numbers of cuttlefish.
However, September-October period is the
peak breeding period for S. pharaonis and
are most likely attracted to submerged objects
during the period for attaching their egg
masses. Therefore, in spite of increased catch
rates with high profits in certain months, such
fishing practices, targeting ripe cuttlefishes
should be done with prudence.
There are concerns that relate mainly to issues
of resource sustainability. The use of FADs
increases the vulnerability of the spawners to
exploitation resulting in increased catch rates.
This leads to rapid depletion of resources and
hence such practices are discouraged in many
countries. In this regard, there are also
concerns on the number of FADs used as well
Table 1. Month-wise cephalopod production
from non-mechanized units using jigs
Month Catch Effort CPUE
(t) (units) (kg)
Sep 2004 150 120 1,250
Oct 420 240 1,750
Nov 216 240 900
Dec 1.6 15 109
Jan 2005 0.2 3 67
Total 788 618 1,275
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as attempts to reduce the fishing effort on the
FADs in some countries.
Apart from the biological threat caused by
such fishing practices, social problems too
have emerged in this area due to gear
interaction and access to resource. The high
profit rate for the fishermen engaged in this
fishery, and the fact that such activity is carried
out only by the migrant fisher-folk from Tamil
Nadu and Kerala have resulted in discontent
among the locals. Further, the FADs get
entangled in the trawl nets of single-day boats
which, also operate in the same area leading
to conflict between trawl and jig-operators.
This may even lead to the destruction of the
eggs attached to the FADs. In October 2005,
the conflicts among the different groups
involved took a bad turn and then onwards
jigs have been banned by the District
Commissioner of this area.
Prepared by : Geetha Sasikumar, Prathibha
Rohit, D. Nagaraja, Lingappa and R. Appaya
Naik, Mangalore Research Centre of
CMFRI, Mangalore
Clams of the species Meretrix casta and
Paphia malabarica are popular in Mulki
estuary mainly for edible purpose, targeting
domestic markets of Mulki and Mangalore.
Exploitation of clams in the estuary is an year
round activity with peak production from
January to May. Generally clams are
handpicked during the low tide from shallow
areas and transported to different areas for
marketing. However, when there is low
domestic demand, the clams are heaped in
some localities, where they are allowed to
decompose for the separation of meat from
shells. These shells are collected after drying
for 15-20 days. When sizable quantities of
shells are accumulated in 8-12 months the
shell heaps are sold for making lime.
However, this method is not practiced
extensively because of the objectionable
odour it generates in the neighbourhood.
In March 2005, dense settlement of small
sized live clams (M. casta and P. malabarica)
in Bappanadu and Chitrapu beds of Mulki
estuary has been observed. Due to high natural
mortality, the resource formed a layer of dead
and live clams near the bar mouth. Large-scale
exploitation of these clam shells was observed
from the estuary mainly for lime industry. This
has generated income for fishers engaged in
estuarine fishing activities and they have
Exploitation of clam shells in Mulki estuary,
Karnataka
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resorted to organized shell collection.
Clam shell bed: In Mulki estuary, the clam
shell deposits extend up to a depth varying
between 0.5 and 1 foot below the live clam
bed level. The shell deposits are of recent
formation and are not fossilized. The clam
beds occur in areas at a water depth of 0.5-
1.5 m during low tide where live clams formed
57% of the shell layer covering an area of
0.27 sq.km. The major exploitation areas are
near the bar mouth. The Chitrapu bed has
more Paphia, and is generally used for edible
purpose.
Clam net: The method of shell exploitation
is by using scoop nets. The scoop net used
for the collection of clams is locally known as
'gorubale' (Fig. 1). It consists of a circular
iron frame or a semicircular wooden frame to
which a nylon net bag of 20-22 mm mesh
size is attached. The circular gorubalae of
32-40 mm diameter is attached with net bag
of 50 cm length, whereas, the semicircular
frame is attached with a longer net piece of
70-80 cm. The cod end of the semicircular
net is tied with a rope to form a net bag.
Fishing operation: Fishing is practiced during
the low tide, preceding and following the new
moon and full moon phases. Generally about
25-28 traditional non-motorized boats are
engaged in the operation. Each unit consists
of a canoe of 3.5-6 m (OAL) with a crew of
1 or 2 men. These units operate for 20 to 25
days in a month. On an average 35 men are
engaged in the activity in a day. The loosely
occurring clams and shells are removed by
thrusting the shell layer and the substratum with
foot into the net. The shells are separated from
the sand by repeatedly washing the net content
in water. Subsequently the net is lifted and
the shells are emptied into the canoe
periodically. Each unit generally returns with
200-600 kg of clams.
The clam shell collectors are mostly from
various parts of Mulki and some of them hire
canoes from local fishermen by paying Rs.
30-50/- for two-three hours. The clams thus
collected are piled up in a nearby uninhabited
area near the estuary and sun dried (Fig 2).
The flesh decays in 7-8 days and the shells
are dried for a week. The dried shells are
transported to the landing centre for marke-Fig. 1 Scoop net used in clam fishery
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ting. The shells are sold to agents who procure
the shells for lime industry. During the post-
monsoon months on an average, one truck
load (about 10 t) of clam shells are taken from
Mulki on alternate days.
Production: The shells exploited from March
2005 to February 2006 at Mulki were
estimated at 2,629 t with maximum landings
during November-January. The catch per unit
effort (CPUE) varied from 175 to 613 kg/
unit (Table 1). The fishers engaged in the lime
shell activity spend 2-3 hours per day and
the CPUE is estimated as 387 kg/unit. They
are sold at Rs. 30/- per bag. About 84% of
the clams exploited for shells consisted of M.
casta and the rest by P. malabarica. The
size range of the shells was 13-41 mm, with
an average length of 24 mm. Economically,
M. casta with thicker shell is more important
as a raw material for lime than P. malabarica.
Utilization: Clam shell form as a raw material
in the manufacture of many industrial
products. Traditional lime making practices
are popular in the villages for domestic uses.
However, with the ever-increasing require-
ment of cement manufacturing units in nearby
areas the demand for lime shell has
considerably increased in recent years. The
clam fishery supports the lime industries in
Coondapura, Udyavara, Karnad, Puthur etc.
Average revenue from shell is estimated at Rs.
1,20,000/- per month. As with other forms
of harvesting, the environmental effects of shell
extraction largely result from the physical
disturbance of the clam bed. The effects of
such physical disturbance can include
Fig. 2 Clams heaped for sun drying
Table 1. Estimated clam production from
Mulki estuary for shells.
Month Catch Effort CPUE
(t) (units) (kg/unit)
Mar 2005 72 351 204
Apr 106 504 210
May 111 594 187
Jun 39 203 192
Jul 21 120 175
Aug 147 450 327
Sep 227 540 421
Oct 354 616 574
Nov 392 702 558
Dec 397 648 613
Jan 2006 392 675 580
Feb 372 621 599
Total 2629 6024 4640
Mean 219 502 387
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suspension of any fine sediment associated
with the substratum, destruction of clam bed
habitat and/or associated fauna in or on the
bottom etc. Hence close monitoring of such
activities for the exploitation of shell is required
for long-term benefit.
Prepared by : Geetha Sasikumar, N.
Ramachandran and G. Sampathkumar.
Mangalore Research Centre of CMFRI,
Mangalore
Processing of jellyfishes (aluvai chori) for value
added product was undertaken by a private
processing firm at Tharuvaikulam for the first
time along Tuticorin coast. Though jelly fish
processing and export was reported already
from some parts of Tamil Nadu this type of
processing is reported for the first time
engaging local women.
Processing technique:
Processing technique is nothing but
displacement of body fluids of the animal by
chlorine powder and salt solution in a slow
and long process. It involves 6 stages, the first
5 stages are of cleaning the animals and the
last stage is packing. The processing should
take place within three hours of fishing
otherwise the protein contents would be either
reduced or destroyed.
Initially the jellyfishes are washed thoroughly
in fresh water and then dissected into two
halves; upper (umbrella) and the lower (arm
with stomach cavity). The umbrella alone is
washed and further processed in the first tank
and the rest discarded.
I stage: The washed and cleaned jellyfishes
are placed in the first tank, containing 3 kg/
tank of chlorine powder for 3-6 hours soon
after they are bought from the landing places.
II stage: The jellyfishes are then transferred
into the second tank containing 150 kg/tank
of sodium chloride (common salt) and kept
for 24 hrs. Now the weight of a single jellyfish
is reduced to 50% of the body weight.
Processing of sun type jellyfish at Tharuvaikulam1185
Fig. 1 Massaging of jellyfish
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III stage: Again, the jellyfishes are transferred
into the third tank containing 150 kg/tank of
sodium chloride for 24 hrs. which further
reduces body weight.
IV stage: The jellyfishes are again transferred
into the fourth tank containing 150 kg of
sodium chloride for 24 hrs. which further
reduces the weight.
V stage: The samples are kept on steel tables
and massaged after which they are kept one
above the other. The fifth stage involves
removing of the extra-unwanted thistles and
then they are layered one above other in the
fifth tank. (Fig. 1). Again, 150 kg of sodium
chloride is sprinkled in between each layer
and the top of the tank is covered with
polythene sheet over which sufficient weight
is placed for compressing. In this way, the
remaining body fluid will also get squeezed
out. Fifth stage continues for 72 hrs.
Depending on the humidity condition, the
preservation time may vary accordingly and
all these processes and drying take place only
in shady place.
Packing stage: The flattened umbrellas are
piled in polythene bags one above the other
and packed in wooden boxes for export.
The jellyfish fishery and processing were
terminated by December, 2005 as the catch
rate has come down and also the fishermen
diversified their fishing activities. Perhaps this
maiden attempt might pave way for other
enterprising private entrepreneurs to take up
such challenging value added marine products
processing right at the fish landing centre itself.
Reported by : M. Manickaraja and T.S.
Balasubramanian, Tuticorin Research Centre
of CMFRI, Tuticorin
Stichopus hermanni earlier known as S.
variegates is a widely distributed commercial
species, popularly called 'pura attai' or
'pavaikya attai' in Tamil. This species,
generally with a massive and quadrangular
body having a colour which varies from dark
yellow to pale yellow with irregular brown
patches and fleshy tubercles projecting along
the sides (Fig. 1). This is a common inhabitant
of sea grass or algal bed with muddy bottom
up to a depth of 10-16 m. The occurrence of
young ones of this species (100 - 200 mm) in
Seasonal exploitation of the sea cucumber
Stichopus hermanni (Semper) at Tuticorin1186
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the Cymadocea beds of Gulf of Mannar area
was reported earlier.
This species is considered to be low valued
in the export market due to the tendency of
the body wall to fall apart and disintegrate
easily, while exposed to air after harvesting
and during boiling. It is reported that in the
Pacific region, the intestine and gonad from
this species are considered as a delicacy
among the locals and are eaten raw on the
spot or squeezed into bottle and sold at AU$
3.00 per bottle. The taste is reported to be
slightly metallic, similar to raw oysters.
In Peninsular Malaysia, this species is
exploited for its medicinal properties. The raw
product is traditionally processed to 'gamat
oil' and 'gamat water' and recently as
medicated balm, tooth paste and soap used
in wound healing treatment of stomach ulcer
and as a pain killer. Scientist from the university
of Malaya reported on the pain killing, anti
inflammatory and anti itching properties of this
species. The exessive exploitation lead to the
depletetion of the resource, which is now
declared as an endangered species. At present
the industry depends on raw materials from
other neighbouring countries.
At Tuticorin along the Kalavasal area, huge
quantities of this species has been processed
since 2004. It is reported that the fishery
extends from May to July every year
especially during the time of trawl ban as an
alternate source of income for the fishermen.
On an average, fourty country boats are
engaged in the fishery of the species every
day, each craft with 7-10 skin divers are
venturing to the sea in the early morning hours
from 3.00 to 11 AM collecting the sea
cucumbers at about 9-10 fathoms depth. An
average of 500 sea cucumbers are being
collected by each diver altogether constituting
about 200, 000 sea cucumbers per day which
Fig. 1 Stichopus hermanni Fig. 2 Drying of processed Stichopus
hermanni
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are stored in barrels and processed batch by
batch. The length and weight of the collected
specimens ranged from 85-190 mm with a
mean of 131 mm and 37-120 g (67.6 g)
respectively.
The collected specimens, after thorough
washing to remove adhering sand and other
extraneous particles are boiled in big
aluminium vessels with intermittent stirring for
an hour and are dried on coir mat or tarpaulin
for 1 hr. The semi dried specimens are
immediately salted in cement tanks for 24
hours. The salted specimens are boiled again
for 1 hour and finally dried under sunlight for
3 days (Fig.2). The perfectly dried specimens
are stored in air tight containers and sent to
Keezhakarai for export. The count of the
finished product is 250-300 pieces/kg, which
amounted Rs. 280-300/- having a marginal
profit of 35 paise per piece. The length and
dry weight of the beache-de-mer ranged from
50-75mm (63mm) and 7-10 g (9.2g)
respectively.
Though this species have already been
recorded from Gulf of mannar, the exploitation
in huge quantities were never reported before.
The recent development of the fishery of this
species along Gulf of Mannar indicated its
export potentiality as new resource. In many
of the western countries, apart from its food
value as a rich protein diet (55% of dry weight)
low in fat, sea cucumbers are valued for its
medicinal properties. Recent findings
indicated that sea cucumbers are rich in
'mucopolysacchrides' (substances used for
building cartilage, hence will be helpful in
reducing the arthritic pain) and 'saponins'
(have antiinflammatory and anticancer
properties) will have greater importance in the
biomedical research. Recently the Japanese
have patented for an anti H.I.V. drugs from a
sea cucumber species. In India few works
have been conducted on the biomedical
aspects of sea cucumbers. Though the natural
resources of sea cucumber are plenty, it has
not fetched an acceptability in the domestic
market either as a food product or for it's
medicinal applications. In many countries
much of the non edible and commercially low
valued species are being exploited for
pharmaceutical aspects. The exploitation of
commercially low valued Stichopus
hermanni as a raw material for many
medicinal properties is a classical example for
our entrepreneurs to focus on this high
potential resources.
Prepared by : Asha, P.S. and Diwakar, K.
Tuticorin Research Centre of CMFRI,
Tuticorin
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Fig. 1 Operation of specially designed gear
for Acetes collection
Gujarat and Maharashtra coast are known
for the regular fishery of Acetes spp. by trawl
and "dol" nets and the species forms important
part of the food of all carnivorous fishes of
this coast. Acetes indicus is the most common
species occurring in south-west coast of India
and the largest among commercially important
sergestids, attaining a maximum size of 40 mm.
It occurs in vast shoals in mid-water or near
the surface mainly in the inshore waters. Along
Karnataka coast, though there is no regular
fishery for Acetes, it is occasionally caught in
good quantities during September-October.
It is seen that the fishery indicate the changes
in current pattern along the coast and the
regularity and success of the fishery depends
on the magnitude and pattern of the currents.
Murdeswar bay of the Karnataka coast
provides a safe place for berthing indigenous
crafts. Gillnet is the major gear used in this
region as the bottom is rocky and unsuitable
for trawling. During first week of May, 2006
a shoal of Acetes entered into the bay,
resulting in good catch for the local fishermen.
The fishery started from 3rd May and lasted
till 8th. Approximately 2 to 3 tons of Acetes
with a size range of 20 to 30 mm was caught
during these six days. The fishery was carried
out with specially designed gear which is
exclusively used for Acetes fishery. The gear
is made of mosquito net with rectangular
opening. The dimensions of the mouth of the
net is 5x12 feet. The mouth part of the net is
firmly knitted with thick cloth to give it a
rectangular shape and inner part of the net is
firmly knitted with thick cloth to give it a
rectangular shape and inner part is kept loose
as a belly portion. The net is tied to two poles
of five feet length at each end and dragged in
the bay by two people (Fig.1). The net is
continuously dragged in the shallow waters
till the net get clogged. The catch is emptied
immediately in the basket and the dragging
continues till evening. Since the bay is shallow
most of the family members including children
A note on Acetes fishery at Murdeswar bay,
Karnataka during May, 2006
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are engaged in the fishery. Since the fishery is
irregular and unpredictable, all the fishermen
house-holds keep one or more sets of the gear
in fully operational condition.
Dried Acetes fetches Rs. 100 to 150 per kg
in wholesale market. Acetes fishery during
peak summer months is a boon for the local
fishermen, since Acetes is having better
market value in dried form than fresh and the
shrimps gets dried in a day. Dried Acetes can
be stored for long time in air tight containers
and will be sold for higher rates during
monsoon moths, when the demand for this
product is at its peak. The amount realized
during six days was to the tune of rupees 1.5
lakhs.
Prepared by : A.P. Dineshbabu, P.U. Zacharia
and P.K. Krishnakumar, Mangalore Research
Centre of CMFRI, Mangalore
A single berried female of portunid crab
Charybdis (Charybdis) lucifera known as
"Pacha Nandu" in Tamil was collected from
the trawl catches landed at Pondicherry
Harbour on 13-4-2006. Unusually, large
number of short stalked goose barnacles,
Lepas anserifera were found covering the
entire dorsal surface of carapace and on both
the chelipeds of crab (Fig. 1). The female crab
measured 93 mm in carapace width and
weighed 68 g.
65 nos. of L. anserifera were found attached
to the crab and their total length varied from
25 to 32 mm. In addition, there were five
tubicular worms found attached in between
the barnacles. L. anserifera, a sedentary
An incidence of attachment of Barnacles on Portunid
crabs landed at Chennai-Pondicherry coasts
1188
Fig. 1 Fig. 2
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crustacean is one of the common barnacles
found along the east coast of India. It has a
planktonic naupliar stage and cyprid larval
stage gets attached to any floating object in
the sea like buoys, plastic bottles, sea weeds
and wooden logs. The barnacle possesses a
short stalk for restricted movement. The food
is caught by rhythmical grasping motion of the
animal's cirri which collect plankton from the
suspended sediments from the water and
directs it to the mouth. The barnacle is a
hermaphrodite and capable of both self and
cross-fertilization. Though L. anserifera is
known to be attached to the floating objects,
this is the first time that it is reported here in
association with a living organism like the
portunid crab. Normally crabs shed their
exoskeleton frequently as part of the growth
process. The attachment of large number of
barnacles on top of the carapace indicates
that the crab has not moulted for a long time.
Another instance of attachment of few acorn
barnacles (Balanus amphitrite) on carapace
(Fig. 2) of another portunid crab caught from
the Chennai inshore sea (Scylla tranque-
barica) female measuring 208 mm in carapace
width and 1.2 kg in weight) has also been
recorded on 15-4-2006. However, this is the
first time that an en-masse attachment of
Lepas anserifera has been observed in the
portunid crab Charybdis (Charybdis)
lucifera.
Reported by : P. Thirumilu, Madras Research
Centre of CMFRI, Chennai
Observations on a shoal of the Javanese Cownose Ray
Rhinoptera javanica landed at New Ferry Wharf, Mumbai1189
Landing of shoals of Javanese Cownose Ray
Rhinoptera javanica are not observed
normally. Shoals of these fishes are generally
not sighted and captured although fishermen
report that shoals are at times seen as 'dark
clouds' at midwater level. On 9-12-05 a shoal
consisting of 28 specimens was caught by a
single trawler based at New Ferry Wharf
which is very rare and probably the first record
from this region. Similar shoals were reported
earlier on two occasions from the Gulf of
Mannar.
The size range of the fishes in the shoal ranged
from 98 to 99 cm in disc width for males and
between 100 and 104 cm for females. This
catch is very significant since all the females
caught were pregnant with fully-grown
embryos without yolk and the males were all
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mature with calcified claspers.
Examination of stomach contents revealed
only light green fluid, small broken bits of shells
of bivalves, mud and digested matter. Fifty
percent of the specimens examined were with
empty guts. These species are generally
gregarious going about in shoals of great
numbers.
The females which were pregnant had one
embryo each. Generally these fishes eject out
embryo on capture which was not the case in
the present catch but the tail portion of all the
embryos were protruding out. The colour of
the embryo was dark brownish black. There
were hardly any difference in the relative body
proportion of adults and the embryo except
in the width of the interorbital space and length
of the tail. The interorbital space is smaller
and tail appears much longer in the embryos.
The size of the embryo ranged between 40.2
to 48 cm in disc width and the weight ranged
from 1.350 kg to 1.900 kg. The males were
all in mature condition with their calcified
clasper lengths ranging from 145-150 mm.
The male to female sex ratio was 1:3. This
shoal may not be a feeding shoal but they may
be breeding population entering coastal
waters as the shoal consisted of large fish of
almost the same size range with the females
having completely grown embryos.
The total weight of the shoal was 425 Kg and
the catch fetched a price of Rs. 400/piece.
The embryo also fetched a good price at Rs.
60/piece. The entire catch was sold in the local
market. Occurrence and capture of such
shoals are interesting as they throw more light
on the abundance, size at maturity and
breeding season.
Reported by : Thakur Das, A.D. Sawant, Sujit
Sundaram, B.N. Katkar and C.J. Josekutty,
Mumbai Research Centre of CMFRI,
Mumbai
A southern sunfish Mola ramsayi belonging
to family Molidae, hitherto not reported from
Indian waters, was noticed among
mechanized trawlnet catches landed at
Chennai Fisheries Harbour on 17.08.2006.
It was recorded earlier from Australian, South
Africa and English waters only. Three genera
Ranzania, Masturus and Mola are generally
recognized, with a total of 5 species. These
are in the habit of drifting at the surface of
open sea and differs from other species of
the family in having orbicular body with
Mola ramsayi (Southern sunfish) :
a new record from Indian waters1190
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Mola ramsayi
posterior side truncated replacing caudal fin
into a structure called 'clavus'. Out of 16 rays
of clavus 12 bear ossicles forming its margin.
This male speciemen measured 835 mm,
weighing 10.5 kg., the stomach was almost
empty, however few numbers of semi digested
polychaete were found.
Morphometric and internal organs
measurements of M. ramsayi are given below
in mm.
Total length : 835
Standard length : 685
Depth : 600
Length from snout to gill racker : 250
Length from snout to pectoral fin : 272
Length from snout to dorsal fin : 545
Length from snout to eye : 120
Length from snout to anus : 555
Eye diameter (Vertical) : 42
Eye diameter (Horizonadal) : 42
Mouth breadth : 35
Length of dorsal fin : 435
Dorsal fin base width : 180
Length of anal fin : 400
Anal fin base width : 160
Length of pectoral fin : 125
Pectoral fin base width : 53
Dorsal to anal fin height : 1260
Anus to anal fin : 50
Intestine total length : 2560
Liver weight : 330 grams
Gonad weight : 850 grams
Intestine weight : 1500 grams
Total weight : 10.5 kilograms
Sex : Male
Stomach content : Empty
Prepared by : Mohan, S., S. Selvanidhi, G.
Srinivasan and P. Poovannan, Madras
Research Centre of CMFRI, Chennai
On 6-6-2006, a large-sized stomatopod
measuring 278 mm in total length was
obtained from the trawl catches landed at
Cuddalore Fisheries Harbour. It was identified
as Lysiosquilla tredecimdentata belonging
to the family Lysiosquillidae. The specimen
Large-sized stomatopod Lysiosquilla tredecimdentata
from north Tamil Nadu coast
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Lysiosquilla tredecimdentata
was beautifully coloured with striking yellow
bands, two bands on carapace and one each
on three exposed thoracic segments, six
abdominal segments and telson.
Two species belonging to the family
Lysiosquillidae are known to attain larger size.
They are Lysiosquilla maculata attaining a
maximum total length of 317 mm for male and
300 mm for female and Lysiosquilla
tredecimdentata with a maximum total length
of 275 mm for male and 246 mm for female.
The present record of 278 mm for L.
tredecimdentata appeared to be the largest
for female known so far.
In fresh condition, both L. tredecimdentata
and L. maculata look similar in having
colourful bands over the body. However, they
can be differentiated by the shape of antennal
scale, which is elongated in L. tredecimden-
tata and oval in L. maculata.
Reported by : S. Lakshmi Pillai and P.
Thirumilu, Madras Research Centre of
CMFRI, Chennai
Four numbers of dolphins were landed
on29.06.2006 and another one on 20.07.06
along Chennai coast of Kasimedu Fisheries
Harbour. The dolphin frequently enter the
coastal water for feeding or breeding and
often get entangled by gillnets and trawlnet
set or operated for other resources.
Reported by : S. Mohan, S. Rajapackiam
and P. Poovannan, Madras Research Centre
of CMFRI, Chennai
On the landing of Humb-back and Bottle-nose dolphin at
Chennai Fisheries Harbour
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A male whale shark Rhincodon typus was
landed at Chennai Fisheries Harbour on
07.07.2006, measuring 8.1 meter in length
and weighing approximately 4 tonnes, caught
in mechanized gill net operated 25 km
northeast of Chennai coast at a depth of 40
A giant whale shark (Rhincodon typus) caught
at Chennai Fisheries Harbour
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A sunfish Mola mola belonging to family
Molidae (Order Tetraodontiform) was landed
at Malpe Fisheries Harbour by a multi-day
trawler on 7th January 2006. The sunfishes
are found in all tropical and temperate waters,
but they prefer open oceans. They are adapted
for sluggish life and are, pelagic predators of
jelly fishes and other larger invertebrates.
They are found to inhabit mesopelagic zone
and most commonly at a depth of about
300 m. The body of the fish is scaleless and
covered with thick skin. Dorsal and anal fins
are very high with short base. Pectoral fins
are small and rounded, and directed upward.
Mouth is very small, teeth fused to form a
parrot-like beak.
Reported by : Sujitha Thomas, B. Sridhara
and Y. Muniyappa, MRC of CMFRI,
Mangalore
Record of sunfish Mola mola, landed at
Malpe Fisheries Harbour, Karnataka
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meter. It was brought to the shore at Chennai
Kasimedu Landing Centre.
Reported by : K. Rajapackiam and S.
Mohan, Madras Research Centre of CMFRI,
Chennai
Mola mola
A sperm whale Physeter macrocephalus was
found washed ashore dead at Honnegadde
landing centre, Uttara Kannada on 31-5-
2006 morning hours, Northwest of Bhatkal,
(about 8 kms from Bhatkal).
The total length of the whale was about 35 ft.
and weighing about 3.5 tonnes.
A baleen whale was also found washed ashore
on 8-5-2006 at Murudeshwara landing
centre.
Reported by : Ganesh Bhatkal, Bhatkal Field
Centre of CMFRI, Bhatkal
On a sperm whale (Physeter macrocephalus)
washed ashore at Honnegadde
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Increasing fishing pressure to meet the ever-
growing demand for fishery products has
resulted in overexploitation and decline in yield
and diversity in several fisheries and irreparable
damage to many aquatic habitats. Artificial
reef structures (ARS) or artificial fish habitats
(AFH) have been deployed all over the world
for various purposes, especially for restoration
of habitat and for enhancing fish production.
However, the deployment of ARS had often
been done without proper mechanisms to
assess and evaluate their performance in
different aspects. There is an urgent need to
educate the people concerned about the
importance of conceiving and incorporating
proper evaluation methods right from planning
of ARS. The book Artificial Reef
Evaluation with Application to Natural
Marine Habitats is a relevant and timely
publication catering to the information need.
The book contains seven judiciously chosen
articles (Chapters) by experts in the field.
The introductory Chapter clearly explains the
purpose and practices of artificial reef
evaluation. Traditionally artificial reef research
has focused on the physical stability of the
reef or ecology of species assemblage and
less attention has been paid on socio-
economic aspects. Presenting a framework
for reef evaluation, the authors stress that
effective evaluation must be 'objective driven'.
The general and specific objective must outline
the assessment concept and form the basis
for selecting criteria for measurement of
success. The study design, data collection and
analysis, synthesis of information all must
converge to the effective evaluation of criteria
and meeting the objectives.
Thus a successful reef assessment program
must have clearly defined objectives,
appropriate measurement techniques,
adequate and effective sampling and powerful
statistical analysis. The second Chapter
outlines principles of design and statistical
analysis of artificial reef assessment study.
Answering a set of 17 questions at the design
phase would generate necessary information
on the reef assessment concept, study
objectives, type of assessment etc. The
Chapter discusses the implications of
selection of measurable characteristics as well
as time and space of sampling and provides
the theoretical background of various
statistical analyses.
The physical processes, apart from influencing
the chemical and biological process in the
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aquatic environment, play a crucial role in the
stability of the installed reef structure. The
third Chapter discusses about the physical
aspects and suggests sampling protocol for
these characteristics at the reef site. The
processes of burial of reef structure, scouring
of sediments etc. are illustrated and the
stability of reef structure is discussed in the
context of various vertical and horizontal
forces acting on it. Three types of assessment
are elaborated before discussing data
collection methods.
The trophic structure in the reef environment,
starting with nutrients, primary and secondary
production to the ultimate community structure
of biotic assemblage is the most interesting
aspect from ecological point of view. These
aspects and the appropriate sampling and
analytical methods are discussed in Chapter
four. Since the major reason for artificial reef
deployment is to improve the fishery resources
in the reef site, assessment of fish and macro
invertebrates assumes great importance. In
the fifth Chapter, the authors elaborate the
abiotic and biotic factors that have an impact
on the faunal assemblage, discuss the design
criteria for studies and present an overview
of methods of assessment.
The sixth Chapter deals with the evaluation
of the social and economic efficacy of the reef
project. Social assessment is used to isolate
and measure changes that could occur in
established social relationship, social structure
and normative system whereas economic
impact analysis focuses on the change in sales,
income and employment resulting from the
reef project. Generally it is desirable to have
a before-and-after measurement of various
parameters for impact assessment and
evaluation. Efficiency analyses which look
into cost-benefit relations and cost
effectiveness can be used to understand the
level of utilization of the artificial reef. The
concluding Chapter brings together the general
issues encountered in the process of evaluating
artificial reefs. The enlightening discussions,
generalized frameworks and examples would
enable the reader to tackle the constraints of
time and money in designing and implementing
an evaluation strategy leading to meaningful
results.
The book is a comprehensive multidisciplinary
guide to strategies and methods for evaluating
performance of artificial reef, especially the
much neglected and most important socio-
economic aspects. Most of the issues and
aspects discussed in the book are pertinent
to the Indian context, though many of them
have often been taken for granted. Case
studies and illustrations are helpful to
comprehend the subject by readers of
different background. The extensive lists of
reference at the end of each chapter and a
comprehensive index add to the utility of the
book as an invaluable reference. This book
is recommended as an indispensable
companion for anyone working or aspiring to
work on artificial reefs.
Reviewed by : K. Vijayakumaran, Mangalore
R.C. of CMFRI, Mangalore
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12. {…‰Ã∫…°Ú…‰®…«∫… 9 41 58.50 63.80
13. {±…⁄Æ˙…‰x…‰ŒC]ı°Ú…‰®…«∫… - 4 0.23 0.25
14. ]‰ı]≈ı…b˜…‰Œx]ı°Ú…‰®…«∫… - 7 6.52 7.11
15. +x™… §……‰h…“ ®…UÙ ±…™……ƒ - - 0.17 0.18
E÷Ú±… 9 73 91.70 100.00
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 3
∫……Æ˙h…“ 3. ]⁄ı ]ıEÚ…‰ Æ˙x… ∫…‰ 2000-2005 E‰Ú n˘…ËÆ˙…x…  ¥…n˘…‰ Ω˛i… ∫…®…÷p˘“ §……‰h…“ °Ú∂… ®……Œi∫™…EÚ“ ∫…∆{…n˘… E‰Ú ∫…∆P…]ıEÚ E÷Ú±…
+…Ïb˜Æ˙ E÷Ú±… +…Ïb˜Æ˙ E÷Ú±…

































































































+x™… §……‰h…“ ®…UÙ ±…™……ƒ 0.25
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 4
E‰Ú +¥…±…∆§… l…‰  V…x… ®…Â {…Ω˛±…… 94.2% E‰Ú ™……‰M…n˘…x… E‰Ú ∫……l…
®……Œi∫™…EÚ“ ®…Â |…®…÷J… l……*
+…Ïb«˜Æ˙ : {…‰∫…‘°Ú…‰®…∫…
E÷Ú±… {…EÚb˜ ®…Â <x…EÚ… ™……‰M…n˘…x… 58.5% ΩË˛* 9 ={…-E÷Ú±… E‰Ú
+v…“x… 41 E÷Ú±… ®…Â, +…x…‰¥……±…“ ®…UÙ ±…™……ƒ ®……Œi∫™…EÚ“ EÚ…
+¥…±…∆§… ΩË˛* <x…®…Â i…]ı“™… V…±…I…‰j… ∫…‰ ∫……M…Æ˙“ V…±…I…‰j……Â i…EÚ
 ¥…i… Æ˙i… ¥…‰±……{…¥…i…‘ +…ËÆ˙ i…±…®…VV…“ ®…UÙ ±…™……ƒ ∂…… ®…±… ΩÈ˛*
<x…EÚ“ {…EÚb˜ ®…Â ±…M…¶…M… 62.1% ™……‰M…n˘…x… EÚÆÈ˙ V…b‰˜,
 ±…™……‰Mx…… i…b‰˜, ∫EÚ…Â •…b‰˜, ±…‰ m… x…b‰˜, x…‰ ®…{]ı“Æ˙“b‰˜ +…ËÆ˙  ∫…Æ˙… x…b‰˜
E÷Ú±… EÚ“ ®…UÙ ±…™……Â EÚ… l……*
E÷Ú±… : EÚÆÈ˙ V…b‰˜
±…M…¶…M… 4,791 ]ıx… EÚ“ ¥……Ãπ…EÚ +…Ë∫…i… {…EÚb˜ E‰Ú ∫……l…
E÷Ú±… ∫…®…÷p˘“ =i{……n˘x… ®…Â EÚÆÈ˙  V…b˜ EÚ… ™……‰M…n˘…x… 12.9% l……*
®……Œi∫™…EÚ“ ®…Â 19 ¥…∆∂… EÚ“ 47 V…… i…™……Â EÚ… ∫…∆P…]ıx… n‰˘J……
M…™……* ®……Œi∫™…EÚ“ EÚ“ |…®…÷J… V…… i…™……ƒ ΩÈ˛ ∫…‰±……Æ˙ G÷Ú®…‰x……‰}i……±®…∫…
(13.2%), EÚ…Æ˙…∆C∫… EÚÆ˙…∆M…∫… (12.8%), b‰˜EÚ…{]ı“Æ˙∫…
Ø˚∫…‰±±…“ (8.1%), ∫EÚ…‰®§…‰Æ˙… ‰<b¬˜∫… EÚ®…Ê∫……‰ x…™……x…∫…
(7.8%), ∫…‰±……Æ˙…‰<b¬˜∫… ±…‰{]ı…‰±…‰ {…∫… (7.0%), EÚ…Æ˙…∆C∫…
<Mx……‰ §… ±…∫… (6.9%), Mx……i……x……‰b˜…‰x… ∫{…“ ∂…™…∫… (5.8%),
B]ı¨⁄±… ®…‰]ı (5.1%) +…ËÆ˙ ®…‰M……±……Œ{∫…∫… EÚ…‰Ãb˜™……±……
(5.0%)*
E÷Ú±… :  ±…™……‰Mx…… i…b‰˜
®…÷±±…x… 2,781 ]ıx… E‰Ú +…Ë∫…i… ¥……Ãπ…EÚ =i{……n˘x… E‰Ú ∫……l…
E÷Ú±… ∫…®…÷p˘“ =i{……n˘x… ®…Â 7.5% EÚ…  Ω˛∫∫…‰n˘…Æ˙ ΩË˛* ¥…∆∂…
 ±…™……‰Mx……i…∫…, M……W…… +…ËÆ˙ ∫…‰C™…⁄]ıÆ˙ EÚ“ 12 V…… i…™……ƒ ®……Œi∫™…EÚ“
EÚ… +¥…±…∆§… l……* {…EÚb˜ ®…Â  ±…™……‰Mx……i…∫… b˜∫…÷ ®…Æ˙“,  ±…™……‰Mx……i…∫…
§……Ã§…∫…,  ±…™……‰Mx……i…∫…  §…xb˜∫… +…ËÆ˙ M……W…… ®……<x…⁄]ı… |…®…÷J…
V…… i…™……ƒ l…”*
E÷Ú±… : ∫EÚ…‰Œ®•…b‰˜
§……ƒM…b˜…, ]ı ⁄¨x…… +…ËÆ˙ ∫…÷Æ˙®…<« 2,196 ]ıx… E‰Ú +…Ë∫…i… ¥……Ãπ…EÚ
=i{……n˘x… E‰Ú ∫……l… ®……Œi∫™…EÚ“ E‰Ú |…®…÷J… ∫…n˘∫™… l…‰* E÷Ú±…
{…EÚb˜ ®…Â =x…EÚ… ™……‰M…n˘…x… 6.6% l……* §……ƒM…b˜… ®……Œi∫™…EÚ“
Æ˙…∫]≈‰ıŒ±±…M…Æ˙ EÚ…x……«M…÷i……« {…Æ˙ +… ∏…i… l…“ +…ËÆ˙ ∫EÚ…‰®•……‰<b˜
{…EÚb˜ ®…Â <∫…EÚ… |… i… x… v…i¥… 18.8% l……* ∫EÚ…‰®•……‰<b˜
{…EÚb˜ ®…Â 50.4% ]ı ⁄¨x…… ®…UÙ ±…™……ƒ ΩË˛ +…ËÆ˙ <∫…EÚ“ ®……Œi∫™…EÚ“
7 V…… i…™……Â, ™…⁄ l…x…∫… + °Ú x…∫… (46.8%), l…z…∫…
+…±§……EÚ…Æ‰˙∫… (26.6%), +…ÏŒC∫…∫… l……∫……b«˜, +…ÏŒC∫…∫…
Æ˙…‰S…“, EÚ…]¬ı∫…÷+…‰x…∫… {…‰±…… ®…∫…, ∫……Æ˙b˜… +…Ï Æ˙Bx]ı… ±…∫… +…ËÆ˙
l…z…∫… ]ı…ÂM……‰±… {…Æ˙, +… ∏…i… l…“* ∫EÚ…‰®•……‰<b˜ {…EÚb˜ EÚ…
30.8% ∫…÷Æ˙®…<« ®…UÙ ±…™……ƒ ΩÈ˛ +…ËÆ˙ |…®…÷J… V…… i…™……ƒ l…“
∫EÚ…‰®§…‰Æ˙…‰®……‰Æ˙∫… EÚ®…Ê∫…x… (96.2%), ∫EÚ…‰®§…‰Æ˙…‰®……‰Æ˙∫…
 ±… x…™…… ‰±……]ı∫…, ∫EÚ… ‰®§… ‰Æ˙… ‰®…… ‰Æ˙∫… M…]¬ ı]ı…]¬ ı]ı∫… +…ËÆ˙
BEÚ…xl……‰∫……< §…™…®… ∫……‰±……xb≈˜“*
E÷Ú±… : ±…‰ m… x…b‰˜
E÷Ú±… {…EÚb˜ ®…Â 1,854 ]ıx… E‰Ú +…Ë∫…i… ¥……Ãπ…EÚ =i{……n˘x… E‰Ú
∫……l…  {…M…°‰Ú∫… •…“®… EÚ…  Ω˛∫∫…… 5.1% ΩË˛* ®……Œi∫™…EÚ“ ®…Â 6
V…… i…™……Â EÚ“ ={…Œ∫l… i… n‰˘J…“ M…™…“ +…ËÆ˙ |…®…÷J… l…“ ±…‰ m…x…∫…
x…‰§…÷±……‰∫…∫… (90.1%)* ±…‰ m…x…∫…  ®… x…™……]ı∫…, ±…‰ m…x…∫… Ω˛Æ˙…EÚ,
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 5
±…‰ m…x…∫… +…ÏÆ˙x……]ı∫…, ±…‰ m…x…∫… ±…‰x]ıV……x… +…ËÆ˙ ±…‰ m…x…∫…
EÚ…±……‰{]ı“Æ˙∫… ®……Œi∫™…EÚ“ ®…Â ={…Œ∫l…i… +x™… V…… i…™……ƒ l…”*
E÷Ú±… : x…‰ ®…{]ı“Æ˙“b‰˜
E÷Ú±… ∫…®…÷p˘“ ®…UÙ±…“ =i{……n˘x… ®…Â 1,836 ]ıx… EÚ“ +…Ë∫…i…
¥……Ãπ…EÚ {…EÚb˜ E‰Ú ∫……l… m…‰b˜ °Úx…•…“®∫… (x…‰ ®…{]ı“Æ˙∫… V…… i…™……ƒ)
+…ËÆ˙ ®……‰x……‰ EÚ±… •…“®… (∫EÚ…‰±……‰Œ{∫…∫… V…… i…™……ƒ +…ËÆ˙
{……Æ˙…∫EÚ…‰±……‰Œ{∫…∫… V…… i…™……ƒ) EÚ… ™……‰M…n˘…x… 5% ΩË˛* {…EÚb˜ EÚ…
±…M…¶…M… 61% x…‰ ®…{]ı“Æ˙∫… b‰˜±……M…“, x…‰ ®…{]ı“Æ˙∫… V……{……‰ x…EÚ∫…
+…ËÆ˙ x…‰ ®…{]ı“Æ˙∫… ®…“∫……‰ |…+…‰x… E‰Ú |… i… x…v…i¥… E‰Ú ∫……l… m…‰b˜ °Úx…
•…“®… EÚ… ™……‰M…n˘…x… l……* ®……‰x……‰ EÚ±… •…“®… EÚ“ {…EÚb˜ ®…Â
∫EÚ…‰±……‰Œ{∫…∫… §……<®……E÷Ú±……]ı∫… +…ËÆ˙ ∫EÚ…‰±……‰Œ{∫…∫… §……<±…“ x…B]ı∫…
EÚ“ |…®…÷J…i…… n‰˘J…“ M…™…“ l…“*
E÷Ú±… : Œ∫°ÚÆ˙“ x…b‰˜
+…Ë∫…i…x… 1,758 ]ıx… EÚ“ ¥……Ãπ…EÚ {…EÚb˜ E‰Ú ∫……l… E÷Ú±…
{…EÚb˜ ®…Â <x…EÚ…  Ω˛∫∫…… 4.8% ΩË˛* Œ∫°Úx……« V…‰±±……‰, Œ∫°Úx……«
§…ËÆ˙…E÷Úb˜…, Œ∫°Úx……«  {…C™…÷b˜… +…ËÆ˙ Œ∫°Úx……« +…Ï§n÷˘∫……]ı… ®……Œi∫™…EÚ“
EÚ“ |…®…÷J… V…… i…™……ƒ l…”*
E÷Ú±… : ®…÷ ±…b‰˜
∫…®…÷p˘“ ®…UÙ±…“ {…EÚb˜ ®…Â 3.2% M……‰]ı ®…UÙ ±…™……Â EÚ… ™……‰M…n˘…x…
ΩË˛* <∫…EÚ“ ®……Œi∫™…EÚ“ {……Ø˚{…‰ x…+∫…, ™…⁄{…‰x…∫… +…ËÆ˙ ®…±±……‰<b˜
¥…∆∂… EÚ“ V…… i…™……Â {…Æ˙ +… ∏…i… ΩË˛ +…ËÆ˙ {……Ø˚{…‰ x…+∫… <Œxb˜EÚ∫…
+…ËÆ˙ ™…⁄{…‰x…∫… §…‰x…∫……∫…“ ®……Œi∫™…EÚ“ ®…Â {……™…“ M…™…“ |…®…÷J… V…… i…™……ƒ
l…”*
E÷Ú±… : ∫…‰Æ˙… x…b‰˜
∫…®…÷p˘“ ®…UÙ±…“ =i{……n˘x… ®…Â EÚ±…¥…… ®…UÙ ±…™……Â EÚ… ™……‰M…n˘…x…
2.1% ΩË˛* <x…EÚ“ {…EÚb˜ ®…Â ±…M…¶…M… 84% B {…x…‰°Ú…±…∫…
]ı…Ï ¥…x……, B {…x…‰°Ú…±…∫… +x…b˜¨⁄±……‰∫…∫…, ∫…‰°Ú…±……‰°Ú…‰ ±…∫…
∫…‰x…‰Æ˙…]¬ı]ı“ +…ËÆ˙ B {…x…‰°Ú…±…∫… ®……±…§…… Æ˙EÚ∫… V…… i…™……Â EÚ…
™……‰M…n˘…x… l……* ®……Œi∫™…EÚ“ ®…Â n‰˘J…“ V……x…‰¥……±…“ +x™… V…… i…™……ƒ ΩÈ˛
B {…x…‰°Ú…±…∫… ±……Â M…Œ∫{… x…∫…, B {…x…‰°Ú…±…∫… B Æ˙™……‰±……]ı∫…,
B {…x…‰°Ú…±…∫… C±……‰Æ˙…‰Œ∫]ıM®…… +…ËÆ˙ B {…x…‰°Ú…±…∫… §±…“E‰ÚÆ˙“*
E÷ÚUÙ +x™… V…… i…™……ƒ ¶…“  ¥…Æ˙±… ∫…∆J™…… ®…Â EÚ¶…“ EÚ¶…“ {……™…“
V……i…“ ΩË˛*
E÷Ú±… :  ∫…B x…b‰˜
E÷Ú±… {…EÚb˜ ®…Â GÚ…‰E‰Ú∫…« EÚ…  Ω˛∫∫…… 1.7% Ω˛…‰i…… ΩË˛* |…®…÷J…i…:
+…Ï]ı…‰ ±…l…∫… ∞¸§…Æ˙,  x… §…+… ®……C™…÷±……]ı…, |……‰]ı…‰ x…§∫…
b˜™……EÚ…xl…∫…, V……‰ x…™…∫… b˜∫…÷ ®…Æ˙“, V……‰ x…™…∫…  ∫…x…… +…ËÆ˙
∫™…⁄b˜…‰∫……<Bx…… EÚ…‰<§…Æ˙ ®……Œi∫™…EÚ“ EÚ“ |…®…÷J… V…… i…™……ƒ l…” V……‰
{…EÚb˜ ®…Â 97% i…EÚ EÚ… |… i… x… v…i¥… EÚÆ˙i…“ ΩÈ˛*
E÷Ú±… : ±…÷]ıV…… x…b‰˜
E÷Ú±… {…EÚb˜ ®…Â 1.5% ∫x……{…‰∫…« ΩË˛* ±…÷]ıV……x…∫…,  |…Œ∫]ı®……‰<b¬˜∫…
+…ËÆ˙ ®…EÚ…±……‰ ¥…∆∂… EÚ“ V…… i…™……ƒ ®……Œi∫™…EÚ“ EÚ… +¥…±…∆§… ΩË˛*
±…÷]ıV……x…∫…  Æ˙¥…÷±……]ı∫…, ±…÷]ıV……x…∫… °Ú±¥…“}±……®…∫…, ±…÷]ıV……x…∫…
+…V…ÊŒx]ı®……C™…÷±……]ı∫…, ±…÷]ıV……x…∫… V……‰x…“, ±…÷]ıV……x…∫… Æ˙∫…‰±±…“,
±…÷]ıV……x…∫…  ±… x…™……‰±……]ı∫… +…ËÆ˙ ±…÷]ıV……x…∫… ¥……<M…‰x… ∫…∫…
®……Œi∫™…EÚ“ ®…Â n‰˘J…“ V……x…‰¥……±…“ |…®…÷J… V…… i…™……ƒ ΩÈ˛ V……‰ {…EÚb˜ ®…Â
99% i…EÚ |……{i… Ω˛…‰i…“ ΩÈ˛*
+…Ïb«˜Æ˙ {…‰Ã∫…°Ú…‰®…∫…« E‰Ú +x™… |…®…÷J… E÷Ú±…
∫…{…« §……ƒM…b˜… (∫x…‰EÚ ®……E‰ÚÆ‰˙±…) (E÷Ú±… V…‰Œ®{… ±…b‰˜) {…EÚb˜ ®…Â
0.15% EÚ…  Ω˛∫∫…‰n˘…Æ˙ ΩË˛*  x…™……‰ {…x…÷±…… +…Ï Æ˙Bx]ı… ±…∫…,
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 6
±…‰ {…b˜…‰∫……< §…™…®… }±……¥……‰•… z…™…®…, Ø˚¥…‰]¬ı]ı∫… |…‰ ]ı™……‰∫…∫…
EÚ…‰CEÚ…‰, l…Ã∫…]ı…‰<b¬˜∫… ®……Æ˙±…“, l…Ã∫…]ı∫… +…]ıx… +…ËÆ˙ V…‰Œ®{…±…∫…
∫…‰Æ˙{…‰x∫… ®……Œi∫™…EÚ“ EÚ“ |…®…÷J… V…… i…™……ƒ l…”* E÷Ú±… ®…UÙ±…“
=i{……n˘x… ®…Â 0.7% Ω‰˛™…]‰ı±∫… (E÷Ú±… ]≈ı…<C™…⁄ Æ˙b‰˜) EÚ… ™……‰M…n˘…x…
ΩË˛* ]≈ı…<C™…⁄Æ˙∫… ±…‰{]ı ⁄¨Æ˙∫… (99.4%) +…ËÆ˙ ±…‰{]ı ⁄¨Æ˙…EÚ…xl…∫…
∫……¥…±…… ®……Œi∫™…EÚ“ EÚ“ |…®…÷J… V…… i…™……ƒ l…” ®……Œi∫™…EÚ“ ®…Â
={…Œ∫l…i…  §…±…®…UÙ ±…™……ƒ +…ËÆ˙ ®……Æ˙ ±…x… (E÷Ú±… <Œ∫]ı™……‰°Ú…‰ Æ˙b‰˜)
EÚ… |… i… x… v…i¥… <Œ∫]ı™……‰°Ú…‰Æ˙∫… {±…… ]ı{]ı“Æ˙∫… u˘…Æ˙…  EÚ™…… V……i……
ΩË˛* ®……Œi∫™…EÚ“ ®…Â + ∫…®…“x… (E÷Ú±… ∫……< °Úb‰˜) EÚ… |… i… x… v…i¥…
|…®…÷J…i…: ∫……< °Ú™……∫… M±…… b˜™…∫… +…ËÆ˙ EÚ¶…“ EÚ¶…“ ]‰ı]≈ı{]ı ⁄¨Æ˙∫…
 •… ¥…Æ˙…‰ ]≈ı∫… u˘…Æ˙… n‰˘J…… M…™……* Æ˙V…i… {……Ï®£‰Ú]ı ®……Œi∫™…EÚ“ ®…Â
(E÷Ú±… ∫]≈ı…‰®…… ]ıb‰˜) {……®{…∫… +…Æ˙V…‰Œx]ı™…∫… +…ËÆ˙ {……®{…∫…
 S…x…‰x… ∫…∫… |…®…÷J… l…”* B Æ˙™……‰®……∫… ®……Œi∫™…EÚ“ ∫…“x…‰∫… <Œxb˜EÚ∫…
u˘…Æ˙… S…±…i…“ l…“* ∫…V…«x…  °Ú∂… (E÷Ú±… BEÚ…xl™…⁄ Æ˙b‰˜) ®…Â |…®…÷J…i…:
BEÚ…xl™…⁄Æ˙∫… V…… i…™……ƒ ={…Œ∫l…i… l…”* °Ú“i……®…“x… (E÷Ú±…  ∫…M…… x…b‰˜)
®…Â  ∫…M……x…∫… EÚ…x…… ±…E÷Ú±……]ı∫… +…ËÆ˙  ∫…M……x…∫… V……¥…∫… |…®…÷J…
l…”* i……‰i……®…UÙ±…“ (E÷Ú±… ∫EÚ… Æ˙b‰˜) EÚ“ ®……Œi∫™…EÚ“ ®…Â EÚ<«
V…… i…™……ƒ ={…Œ∫l…i… l…”*
®…±±…‰]ı (E÷Ú±… ®…÷ M… ±…b‰˜) ®……Œi∫™…EÚ“  ±…W…… ]ı…b‰˜, ®…÷ M…±…
∫…‰°Ú…±…∫… +…ËÆ˙ ¥……±……®…÷ M…±… Œ∫{…M±…‰Æ˙“ ∫…‰ S…±…i…“ l…“* m…‰b˜ °Úx…
(E÷Ú±… {……Ï ±…x…‰ ®…b‰˜) ®……Œi∫™…EÚ“ E‰Ú +…v……Æ˙ B±™…⁄l…‰Æ˙…‰x…‰®……
V…… i…™……ƒ +…ËÆ˙ {……Ï ±…x…‰®…∫… V…… i…™……ƒ l…”* b˜…ÏŒ±°Úx… (E÷Ú±…
EÚ…Ï Æ˙°Ú“ x…b‰˜) ®……Œi∫™…EÚ“ EÚ…Ï Æ˙°Ú“x……  Ω˛{{…⁄Æ˙∫… +…ËÆ˙ EÚ…Ï Æ˙°Ú“x……
<C™…÷∫…‰ ±…∫… ∫…‰ S…±…i…“ l…“*  ∫…±¥…Æ˙  §…b˜“∫… (E÷Ú±… V…‰ Æ˙b‰˜)
EÚ“ ®……Œi∫™…EÚ“ V…‰Æ‰˙∫… +…Ï™…x……, V…‰Æ‰˙∫…  °Ú±…®…‰x]ı…‰∫…∫…, V…‰Æ˙∫…
+•…“ ¥…™……]ı∫… +…ËÆ˙ {…‰x]ı… |…™……‰x… ±……Â M…®……x…∫… E‰Ú |… i… x… v…i¥…
∫…‰ S…±…i…“ l…“* §……Æ˙…®…÷Œxb˜∫… +…ËÆ˙ ∫…®…÷p˘“ {…‰S…« EÚ“ ®……Œi∫™…EÚ“
(E÷Ú±… ∫…‰x]≈ı…‰{……‰ ®…b‰˜) ±……]‰ı∫… EÚ…±…EÚ… Æ˙°‰ÚÆ˙ +…ËÆ˙ ∫……®……‰{…‰Æ˙EÚ…
¥…‰™… V…™…‰x… ∫…∫… u˘…Æ˙… S…±…i…“ l…“* ∫…Èb˜ ¥……<À]ıM∫… (E÷Ú±…
 ∫…±±…… M… x…b‰˜) 1.2% {…EÚb˜ E‰Ú ∫……l… BEÚ±… V…… i…  ∫…±±……M……‰
 ∫…Ω˛…®…… ∫…‰ S…±…i…“ l…“* ®……Œi∫™…EÚ“ EÚ…‰ BEÚ±… V…… i… ∫…‰
+…∏…™… n‰˘x…‰¥……±…“ +x™… ¥…M…« ΩË˛ °Ú…±∫…  ]≈ı¥……±…“∫… (E÷Ú±…
±……EÚ…]ı… Æ˙b‰˜) - ±……C]ı… Æ˙™…∫… ±……C]ı… Æ˙™…∫…, §…÷±∫… +…<∫…
(E÷Ú±…  |…™……EÚ…Œxi…b‰˜)  |…™……EÚ…xi…∫… Ω˛…®…Æ˙Æ˙ +…ËÆ˙ ÀEÚM…  °Ú∂…
(E÷Ú±… Æ˙… S…∫…‰Œx]≈ıb‰˜) Æ˙… S…∫…‰x]≈ı…‰x… EÚx……b˜∫…*
∫…®…÷p˘“ =i{……n˘x… ®…Â ™……‰M…n˘…x… n‰˘x…‰ ¥……±…‰ +x™… E÷Ú±… +…ËÆ˙ =x…E‰Ú
u˘…Æ˙… ™……‰M…n˘…x… <∫… |…EÚ…Æ˙ ΩË˛* ]‰ı]≈ı…{……‰ x…b‰˜ (0.28%),
{……‰®……b˜… ∫…b‰˜ (0.56%), B{……‰M……‰ x…b‰˜ (0.06%), B EÚ x…b‰˜
(0.02%), ±……‰§……‰ ]ıb‰˜ (0.03%), B®®…‰ ±…ŒCi…b‰˜ (±……±…
§…‰]¬ı∫…) (0.19%) b≈‰˜{…… x…b‰˜ (0.28%), {±……]ı… ∫…b‰˜
(0.04%), ∫EÚ…]ı…‰°Ú… M…b‰˜ (0.08%), EÚ“]ı…‰b˜…‰Œx]ıb‰˜
(0.05%), {……‰®……EÚ…Œxi…b‰˜ (0.35%), ®…“ x…b‰˜ (0.1%)
+…ËÆ˙ +®§…… ∫…b‰˜*
+x™… {…J…®…UÙ ±…™……ƒ
E÷Ú±… {…EÚb˜ EÚ… 6.52% P……‰]ı ®…“x… ( ]≈ıM…Æ˙  °Ú∂…) (+…Ïb«˜Æ˙
]‰ı]≈ı…b˜…‰Œxb˜°Ú…‰®…«∫…) ΩË˛* <∫…EÚ“ ®……Œi∫™…EÚ“ §…Ë ±…Œ∫]ıb¬˜∫… (E÷Ú±…
§…Ë ±…Œ∫]ıb‰˜), {…°ÚÆ˙ ®…UÙ ±…™……ƒ +…ËÆ˙ §…±……‰ ®…UÙ ±…™……ƒ (E÷Ú±…
]≈ı™……‰b˜…‰Œx]ıb‰˜ +…ËÆ˙ ]‰ı]≈ı…b˜…‰Œx]ıb‰˜), ]≈ı…<{……‰b˜ ®…UÙ ±…™……ƒ (E÷Ú±…
]≈ı™……EÚ…Œxi…b‰˜), ∂…±™…EÚ“ ®…“x… ({……‰Æ˙C™…⁄{……<x… ®…UÙ ±…™……ƒ) E÷Ú±…
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(b˜™……‰b˜…‰Œx]ıb‰˜), ¥…Ã®…i… ®…“x… (]≈∆ıEÚ  °Ú∂…) (E÷Ú±… +…Ï∫]≈ı…∫…“b‰˜)
+…ËÆ˙ ∫…⁄™…«®…“x… (E÷Ú±… ®……Ï ±…b‰˜) {…Æ˙ +… ∏…i… l…“* <x… ¥…M……Á EÚ“
{…EÚb˜ ®…Â §…Ë ±…Œ∫]ıb¬˜∫… 2,269 ]ıx… E‰Ú ¥……Ãπ…EÚ +…Ë∫…i… E‰Ú
∫……l… 94.3% EÚ…  Ω˛∫∫…… n‰˘i…… ΩË˛* À∂…M…]ı“ (+…Ïb«˜Æ˙ :
 ∫…±™…⁄Æ˙“°Ú…‰®…«∫…) EÚ“ ®……Œi∫™…EÚ“ ]ı… EÚ∫™…⁄ Æ˙b‰˜ (+… Æ˙b‰˜) +…ËÆ˙
{±……‰]ı…‰ ∫…b‰˜ ∫…‰ S…±…i…“ l…“* À∂…M…]ı“ {…EÚb˜ ®…Â ]ı… EÚ∫™…⁄ Æ˙b‰˜
EÚ… |… i… x… v…i¥… 85% ΩË˛ +…ËÆ˙ +… Æ˙™…∫… V…… i…™……ƒ {…EÚb˜ ®…Â
V™……n˘… Ω˛…‰i…“ ΩË˛ +…ËÆ˙ E÷ÚUÙ Ω˛n˘ i…EÚ §……]≈ı…‰EÚ…‰∫…‰°Ú…±…∫… V…… i…™……ƒ
¶…“* {±……‰]ı…‰ ∫…b‰˜ EÚ“ ®……Œi∫™…EÚ“ {±……‰]ı…‰∫…∫… V…… i…™……Â u˘…Æ˙…
S…±…i…“ l…“*
i…÷Œ®§…±… ®…UÙ ±…™……ƒ (+…Ïb«˜Æ˙ ®……<C]ı…‰ °Ú°Ú…‰®…«∫…) {…EÚb˜ ®…Â
1.62% i…EÚ Ω˛…‰i…“ ΩË˛* {…EÚb˜ EÚ… ±…M…¶…M… 99.4% i…÷Œ®§…±…
®…UÙ ±…™……ƒ l…” (E÷Ú±… ∫……<x……‰b˜…‰Œx]ıb‰˜) +…ËÆ˙ ∂…‰π… ±……x]‰ıx…« ®…UÙ ±…™……ƒ
(E÷Ú±… ®……<C]ı…‰ °Úb‰˜) l…”* =x…EÚ“ {…EÚb˜ ®…Â ∫……Ë Æ˙n˘… i…÷Œ®§…±…
|…®…÷J… l…“* =b˜x…®…“x…, Ω˛…°Ú §…“C∫… +…ËÆ˙ ∫…⁄S…“®…“x… (+…Ïb«˜Æ˙
§…‰±……‰x…“°Ú…®…«∫…) E÷Ú±… {…EÚb˜ ®…Â 1.9% ΩË˛* {…EÚb˜ EÚ… ±…M…¶…M…
11.7% =b˜x…®…“x… (E÷Ú±… BC∫……‰EÚ“ ]ıb‰˜) l…“, 26.3%
Ω˛…°Ú§…“C∫… (E÷Ú±… Ω‰˛ ®…Æ˙…Œ®°Úb‰˜) +…ËÆ˙ ∂…‰π… (62%) ∫…⁄S…“
®…“x… (E÷Ú±… §…‰±……‰ x…b‰˜) EÚ… ™……‰M…n˘…x… l……* =b˜x…®…“x… EÚ“
®……Œi∫™…EÚ“ ∫……<{∫…‰±™…⁄Æ˙∫… ∫{……<±……‰{]ı“Æ˙∫… u˘…Æ˙…, Ω˛…}§…“C∫…
EÚ“ Ω‰˛ ®…Æ˙…®{…∫… °ÚÆ˙ +…ËÆ˙ Ω‰˛ ®…Æ˙…®{…∫… V……‰V…‘ u˘…Æ˙… +…ËÆ˙ ∫…⁄S…“®…“x…
EÚ“ ®……Œi∫™…EÚ“ +…±§…‰z…∫…  Ω˛™……x…∫…, ]ı…<±……‰∫™…⁄Æ˙∫… GÚ…‰EÚ…‰ b˜±…∫…
GÚ…‰EÚ…‰ b˜±…∫…, ∫]≈ı…Â M…±™…⁄Æ˙∫… ±…“Æ˙… +…ËÆ˙ ∫]≈ı…Â M…±™…⁄Æ˙∫…
+{…‰Œxb˜E÷Ú±……]ı… {…Æ˙ +… ∏…i… l…“* S…{…]ı“ ®…UÙ±…“ (+…Ïb«˜Æ˙
{±™…⁄Æ˙…‰x…‰ŒC]ı°Ú…‰®…«∫…) EÚ“ ®……Œi∫™…EÚ“ |…S…÷Æ˙i…… E‰Ú GÚ®… ®…Â ∫……‰±∫…
(E÷Ú±… ∫……‰ ±…b‰˜), ∫{……<x…“ ]ıÆ˙§……‰]¬ı∫… (E÷Ú±… ∫…‰]¬ı]ı…‰ b˜b‰˜),
]∆ıM…∫……‰±∫… +…ËÆ˙ ±…‰°Ú]ı+…< }±……=xb‰˜∫…« (§……‰ i…b‰˜) u˘…Æ˙… S…±…i…“
l…“* ]ı…Æ˙{…⁄x… +…ËÆ˙ ±…‰b˜“ °Ú∂… (+…Ïb«˜Æ˙ B±……‰{…“°Ú…‰®…«∫…) EÚ“
®……Œi∫™…EÚ“ ®…Â ]ı…Æ˙{…⁄x…, ®…‰M……±……‰{∫… ∫……< |…x……‰<b¬˜∫… (E÷Ú±…
®…‰M……±……‰ {…b‰˜) +…ËÆ˙ ±…‰b˜“ °Ú∂… <±……‰{∫… ®……Cx……]ı… (E÷Ú±…
B±……‰ {…b‰˜) EÚ“ ={…Œ∫l… i… ∫…‰ S…±…i…“ l…“* {……±…®…“x… EÚ“
®……Œi∫™…EÚ“ (+…Ïb«˜Æ˙ M……‰x……‰ Æ˙ EÚ°Ú…‰®…«∫…) BEÚ Ω˛“ V…… i… S…Ëx……‰∫…
S…Ëx……‰∫… (E÷Ú±… EËÚ x…b‰˜) ∫…‰ S…±…i…“ l…“* ∫…{…«®…“x… (+…Ïb«˜Æ˙
+…ƒM…÷ ±…°Ú…‰®…«∫…) EÚ“ ®……Œi∫™…EÚ“ E÷Ú±… +…ƒM…÷Œ±±…b‰˜, ®…÷Æ‰˙  x…b‰˜,
®…÷Æ‰˙  x…∫……‰ ∫…b‰˜ +…ËÆ˙ +…Ï °ÚŒCi…b‰˜ ∫…‰ S…±…i…“ l…“*
+…i…‰ Æ˙ x…b‰˜ E÷Ú±… (+…Ïb«˜Æ˙ +…i…‰ Æ˙x…“°Ú…‰®…«∫…) EÚ“  ∫…±¥…Æ˙-
∫……<b¬˜∫…, Ω˛…‰±……‰∫…‰Œx]≈ıb‰˜ E÷Ú±… EÚ“ Œ∫C¥…Æ˙±… ®…UÙ ±…™……ƒ (+…Ïb«˜Æ˙
§…‰Ã∫…°Ú…‰®…«∫…), +…ËÆ˙  ∫…Mx…… i…b‰˜, }±…⁄]ı®……=l…,  °Ú∫]ı ⁄¨±…… Æ˙b‰˜
(+…Ïb«˜Æ˙  ∫…Mx…… ]ı°Ú…‰®…«∫…) EÚ“ x…±…®…UÙ ±…™……ƒ +…ËÆ˙ ∫…®…÷p˘“P……‰b‰˜
+…ËÆ˙ {±…… ]ı∫…‰°Ú… ±…b‰˜ E÷Ú±… (+…Ïb«˜Æ˙ ∫EÚ…‰Æ˙ {…™……‰ x…°Ú…‰®…«∫…)
EÚ“ }±……]ıΩ‰˛b¬˜∫… +… n˘ ®……Œi∫™…EÚ“ ®…Â ={…Œ∫l…i… +x™… ®…UÙ ±…™……ƒ
ΩÈ˛* ∫…®…÷p˘“ ®…UÙ±…“ =i{……n˘x… ®…Â 0.52% <x…EÚ… ™……‰M…n˘…x…
Ω˛…‰i…… ΩË˛* E÷Ú±… {…EÚb˜ ®…Â 0.23% EÚ… ™……‰M…n˘…x… |…n˘…x… EÚÆ˙x…‰
¥……±…“ §……‰x…“ ®…UÙ ±…™……Â {…Æ˙ V……x…EÚ…Æ˙“ |……{i… EÚÆ˙x…… ΩË˛*
={……Œ∫l…®…“x…
E÷Ú±… ®…UÙ±…“ =i{……n˘x… ®…Â ±…M…¶…M… 1,347 ]ıx… E‰Ú +…Ë∫…i…
¥……Ãπ…EÚ =i{……n˘x… E‰Ú ∫……l… ={……Œ∫l…®…“x… EÚ… ™……‰M…n˘…x… E÷Ú±…
®…UÙ±…“ =i{……n˘x… ®…Â 3.7% ΩË˛* ∫…÷Æ˙…, ∂…∆E÷Ú∂… +…ËÆ˙ ∫E‰Ú]¬ı∫…
<∫… ®……Œi∫™…EÚ“ EÚ… ª……‰i… ΩË˛*
+…Ïb«˜Æ˙ : ±……®x…“°Ú…‰®…«∫…
={……Œ∫l…®…“x……Â EÚ“ {…EÚb˜ ®…Â ∫…÷Æ˙…+…Â EÚ… |… i… x… v…i¥… 14.43%
ΩË˛* EÚ…Æ˙…EÚ… Æ˙ x…b‰˜, BEÚ…<x……‰Æ˙ x…b‰˜ Ω‰˛ ®… ∫…Œ±±…b‰˜, B±……‰ {…b‰˜,
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∫°Ú…< Æ˙ x…b‰˜ +…ËÆ˙ ∫C¥…… ±…b‰˜ E÷Ú±… EÚ“ ®…UÙ ±…™……ƒ ∫…÷Æ˙… ®……Œi∫™…EÚ“
E‰Ú ={…Œ∫l…i… l…”* ∫…÷Æ˙…+…Â EÚ“ {…EÚb˜ ®…Â 45.1% EÚ…
|… i… x… v…i¥… EÚ…EÚ… Æ˙ x…b‰˜ EÚ… Ω˛…‰i…… ΩË˛* ®…÷J™… V…… i…™……ƒ ΩÈ˛
∫EÚ…‰ ±…™……‰b˜…‰x… ±…… ]ıEÚ…Ïb¬˜∫…, EÚ…Æ˙EÚ… Æ˙x…∫… ®…‰±……x……‰{]ı“Æ˙∫…,
EÚ…Æ˙EÚ… Æ˙x…∫… §±…“E‰ÚÆ˙“, EÚ…Æ˙EÚ… Æ˙x…∫…  ±…®§……]ı∫…, M… ±…™……‰∫…b˜…Ê
E÷Ú ¥…Æ˙“ +…ËÆ˙  Æ˙W……‰ |…™……‰x……‰b˜…‰x… BC™…⁄]ı∫…* •…Œ®§…±… ∫…÷Æ˙… (E÷Ú±…
BEÚ…<x……‰Æ˙ x…b‰˜) EÚ“ ®……Œi∫™…EÚ“ BEÚ…<x……‰ÆË˙x…∫… •…⁄EÚ∫… {…Æ˙ +… ∏…i…
l…“* E÷Ú±… ∫…÷Æ˙… {…EÚb˜ ®…Â <∫…EÚ… |… i… x… v…i¥… 10.2% Ω˛…‰i……
ΩË˛* ±……ÂM…]‰ı±… EÚ…Æ˙{…‰]ı ∫…÷Æ˙… (E÷Ú±… Ω‰˛ ®… ∫…Œ±±…b‰˜) V……‰ E÷Ú±…
∫…÷Æ˙… {…EÚb˜ ®…Â 30.6% EÚ… |… i… x… v…i¥… EÚÆ˙i…… l……, EÚ“
®…÷J™… V…… i… EÚ…<±……‰ ∫…Œ±±…™…®… <Œxb˜EÚ®… l…“* m…‰∂…Æ˙ ∫…÷Æ˙…
(E÷Ú±… B±……‰ {…b‰˜) EÚ“ ®……Œi∫™…EÚ“ B±……‰ {…™……∫… ¥…Œ±{…x…∫… u˘…Æ˙…,
Ω˛…®…‰Æ˙Ω‰˛b˜ ∫…÷Æ˙… (E÷Ú±… ∫°Ú…< Æ˙ x…b‰˜) EÚ“ ∫°Ú…<Æ˙x…… W……<M…“x……
+…ËÆ˙ ∫°Ú…<Æ˙x…… §±……‰S…“ u˘…Æ˙… +…ËÆ˙ b˜…ÏM… °Ú∂… ™…… E÷ÚÆ∆˙V…x… ∫…÷Æ˙…
(E÷Ú±… ∫C¥…… ±…b‰˜) ∫…‰x]≈ı…‰°Ú…‰Æ˙∫… ®……‰±…∫…‰x… ∫…∫… u˘…Æ˙… S…±…i…“
l…“* ÀÆ˙EÚ…‰b˜…‰x… ]ı…<{…∫… EÚ“ ={…Œ∫l… i… Ω˛…‰x…‰ {…Æ˙ ¶…“ <∫… I…‰j…
®…Â  i… ®… ∫…÷Æ… (E÷Ú±…  Æ x…™……‰b…‰Œx]b‰) EÚ“ ®……Œi∫™…EÚ“ x…Ω” l…“*
+…Ïb«˜Æ˙ : Æ˙… V…°Ú…‰®…«∫…
={……Œ∫l…®…“x……Â EÚ“ {…EÚb˜ ®…Â ∂…∆E÷Ú∂……Â EÚ… |… i… x… v…i¥… 81.5%
ΩË˛* ]≈ı…<M……‰ x…b‰˜,  Æ˙ x…™……‰{]ı“ Æ˙b‰˜, ®……‰ ±…™……‰§…… ]ıb‰˜ +…ËÆ˙ ®……‰§…÷ ±…b‰˜
¥…∆∂… EÚ“ V…… i…™……ƒ ®……Œi∫™…EÚ“ ®…Â ={…Œ∫l…i… l…”* ∂…∆E÷Ú∂… {…EÚb˜
EÚ… 74.8% n∆˘∂… ∂…∆E÷Ú∂… ΩË˛*  Ω˛®……x]÷ıÆ˙… §±…“E‰ÚÆ˙“,  Ω˛x®……]÷ıÆ˙…
+Æ˙x……EÚ, b˜… ∫…™…… ]ı∫… E÷ÚΩ˛±…“, b˜… ∫…™……]ı∫… <Œ®•…EÚ…]ı∫…,
{……Œ∫]ıx……EÚ∫… ∫…‰°‰Úx… +…ËÆ˙  V…®x™…⁄Æ˙… {……Ï ∫…±™…⁄Æ˙… ®……Œi∫™…EÚ“
EÚ“ +¥…±…∆§… V…… i…™……ƒ l…”* M……‰ ∂…∆E÷Ú∂… (EÚ…= Æ‰˙) EÚ“ ®……Œi∫™…EÚ“
(E÷Ú±… Æ˙…<x……‰{]ı“ Æ˙b‰˜) Æ˙…<x……‰{]ı“Æ˙… V……¥…… x…EÚ… {…Æ˙, §……‰±…b˜
(<« M…±… Æ‰˙) (E÷Ú±… ®……<±……‰§…… ]ıb‰˜) B]ı…‰§……]ı∫… x……Æ˙“x……Æ˙“ {…Æ˙
+…ËÆ˙ ¥…‰i……±… ∂…∆E÷Ú∂… (b‰˜ ¥…±… Æ‰˙) (E÷Ú±… ®……‰§…÷ ±…b‰˜) ®……‰§…÷±……
b˜™……§……‰±…∫… {…Æ˙ +… ∏…i… l…“* ={……Œ∫l…®…“x… EÚ“ {…EÚb˜ ®…Â
∫E‰Ú]ı EÚ… |… i… x… v…i¥… 4.1% ΩË˛* ®……Œi∫™…EÚ“ Æ˙…<x……‰§…… ]ıb‰˜
E÷Ú±… EÚ“ Æ˙…<x……‰§……]ı∫… O……x…÷±……]ı∫… +…ËÆ˙ Æ˙…<x……‰§……]ı∫…  V…b‰˜x… ∫…∫…
V…… i…™……Â {…Æ˙ +… ∏…i… l…“*
GÚ∫]‰ı ∂…™……<« ™…… {…Ø˚π…EÚ¥…S…“
∫…®…÷p˘“ ®…UÙ±…“ =i{……n˘x… ®…Â 1.93% {…Ø˚π…EÚ¥… S…™……Â EÚ…  Ω˛∫∫……
Ω˛…‰i…… ΩË˛* Z…”M……, EÚE«Ú]ı +…ËÆ˙ ®…Ω˛…ÀS…M…]ı ®……Œi∫™…EÚ“ E‰Ú |…®…÷J…
∫…n˘∫™… ΩÈ˛* Z…”M…… ®……Œi∫™…EÚ“ {…‰ x…b‰˜, {…… ±…®……‰ x…b‰˜ +…ËÆ˙
∫……‰ ±…x……‰∫…‰ Æ˙bË˜ E÷Ú±… E‰Ú Z…”M……Â {…Æ˙ +… ∏…i… l…“* {……™…“ V……x…‰¥……±…“
∫……®……x™… V…… i…™……ƒ ΩÈ˛ {…‰ x…+∫… ∫…‰ ®…∫…±…EÚ…]ı∫…, {…‰ x…+∫…
<Œxb˜EÚ∫…, {…‰ x…+∫… ®…‰M…÷ «x… ∫…∫…, {…‰ x…™……‰Œ{∫…∫… +∆C]ı…,
{……Æ˙…{…‰ x…™……‰Œ{∫…∫… ®……ŒC∫…Œ±±…{…‰b˜, x…‰®……]ı…‰{…… ±…®……‰x… ]‰ıx™…⁄{…‰∫…,
∫……‰±…‰x……‰ ∫…Æ˙… V…… i…, {…‰ x…+∫… ±…… ]ı∫…±…EÚ…]ı∫…, {…‰ x…+∫…
V……{……‰ x…EÚ∫…, {…‰ x…+∫… ®……‰x……‰b˜…‰x…, ®…‰]ı…{…‰ x…+∫… b˜…‰§…∫……‰x…“,
{……Æ˙…{…‰ x…+…‰Œ{∫…∫… ∫]ı…< ±…°‰ÚÆ˙… +…ËÆ˙ ]≈ı… EÚ{…‰ x…™…∫… V…… i…*
®…Ω˛…ÀS…M…]ı ®……Œi∫™…EÚ“ ∂…⁄±…“ ®…Ω˛…ÀS…M…]ı (E÷Ú±… {…… ±…x™…⁄ Æ˙b‰˜)
+…ËÆ˙ Œ∫±…{…Æ˙ ®…Ω˛…ÀS…M…]ı (E÷Ú±…  ∫…±±…… Æ˙b‰˜) {…Æ˙ +… ∏…i…
l…“* {……x™…⁄ ±…Æ˙∫… +…‰Æ˙x……]ı∫…, {……x™…⁄ ±…Æ˙∫… Ω˛…‰®……Æ˙∫…, {……x™…⁄ ±…Æ˙∫…
¥…‰Ã∫…EÚ…‰±…Æ˙, {……x™…⁄ ±…Æ˙∫… {…‰x… ∫…±±……]ı∫…, {……x™…⁄ ±…Æ˙∫…
{……Ï ±…°Ú…M…∫…, {™…⁄Ø˚±…∫… ∫…“¥…‰±±…“ +…ËÆ˙ l…‰x……∫… +…Ï Æ˙™…‰x]ı… ±…∫…
®……Œi∫™…EÚ“ ®…Â ={…Œ∫l…i… ∫……®……x™… V…… i…™……ƒ l…”* EÚE«Ú]ı ®……Œi∫™…EÚ“
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|…®…÷J…i…: {……‰]⁄«ıx…∫… {…‰±…… V…EÚ∫…, {……‰]⁄«ıx…∫… ∫……∆ŒM¥…x……‰±…‰x]ı∫…,
EËÚ Æ˙Œ§b˜∫… G⁄Ú ∫…™……]ı… +…ËÆ˙  ∫…±±…… ∫…‰Æ˙…]ı… {…Æ˙ +… ∏…i… l…“*
+…x……™……Â ®…Â M…Ω˛Æ‰˙ ∫…®…÷p˘ i…±… E‰Ú +J……t EÚE«Ú]ı…Â EÚ… ¶…“ ¶……Æ˙“
®……j…… ®…Â +¥…i…Æ˙h… Ω÷˛+… l……*
®……‰±…∫EÚ∫…: ®……‰±…∫EÚ ®……Œi∫™…EÚ“ ∂…“π…«{……n˘…Â, V…`ˆÆ˙{……n˘…Â +…ËÆ˙
 u˘EÚ{…… ]ı™……Â {…Æ˙ +… ∏…i… l…“* E÷Ú±… ®…UÙ±…“ =i{……n˘x… ®…Â =x…EÚ…
™……‰M…n˘…x… 1.8% ΩË˛* Œ∫C¥…b¬˜∫… (+…Ïb«˜Æ˙ ]ı¨⁄l……‰ S…b˜“),
EÚ ]ı±… °Ú∂… (+…Ïb«˜Æ˙ ∫…‰ {…™……‰b˜“) +…ËÆ˙ +…ÏC]ı…‰{…∫… (+…Ïb«˜Æ˙
+…ÏC]ı…‰{……‰b˜…) ∂…“π…«{……n˘ ®……Œi∫™…EÚ“ E‰Ú |…®…÷J… ∫…n˘∫™… ΩÈ˛*
{…EÚb˜ ®…Â ∫……v……Æ˙h…i…™…… ±……‰ ±…M……‰ b÷˜+…‰∫…‰±±…“, b˜…‰ Æ˙]ı ⁄¨ l…∫…
V…… i…, ±……‰ ±…™……‰±…∫… V…… i…, ∫…‰ {…™…… °Ú…Æ˙…‰x…“, ∫…‰ {…™…… BC™…÷±…‰]ı…,
∫…‰ {…™……‰]ı¨⁄ l…∫… ±…‰∫∫……‰ x…™……x……, ∫…‰ {…™…… |……∂……b˜“, ∫…‰ {…™……
<x…‰Æ˙ ®…∫… +…ËÆ˙ +…ÏC]ı…‰{…∫… V…… i…™……ƒ |……{i… Ω˛…‰i…“ ΩË˛*  u˘EÚ{…… ]ı™……Â
+…ËÆ˙ V…`ˆÆ˙{……n˘…Â EÚ… ¶…“ ™……‰M…n˘…x… ®……Œi∫™…EÚ“ ®…Â n‰˘J…… V……i……
ΩË˛* <x…®…Â ±… I…i… ®……Œi∫™…EÚ“ {… ¥…j… |…∂…∆J… W……EÚ∫… {……<Æ˙®… E‰Ú
 ±…B Ω˛“ S…±…i…“ ΩË˛*
∫…®…÷p˘“ EÚEÚb˜“
+…x……™… ®……Œi∫™…EÚ“ ®…Â ∫…®…÷p˘“ EÚEÚb˜“ EÚ… |… i… x… v…i¥…
Ω˛…‰±……‰l…⁄ Æ˙™…… ∫{……< x…°‰ÚÆ˙… u˘…Æ˙…  EÚ™…… M…™…… l……* E÷Ú±… {…EÚb˜
®…Â =x…EÚ… ™……‰M…n˘…x… 0.01% ΩË˛* <∫…EÚ“ EÚ<« +x™… V…… i…™……ƒ
¶…“ <∫… I…‰j… ®…Â ={…±…§v… l…” +…ËÆ˙  ¥… ¥…v… =q‰˘∂™……Â E‰Ú  ±…B
<x…E‰Ú  ¥…n˘…‰Ω˛x… ¶…“  EÚB l…‰*
 ¥… ¥…v…
Œ∫C¥…±±……, BEÚ…<x……‰b˜®…«∫…, ®……‰±∫… EÚ¥…S… +… n˘ +J……t
∫…∆P…]ıEÚ…Â EÚ…‰  ¥… ¥…v… E‰Ú +v…“x… ¥…M…‘EﬁÚi…  EÚ™…… V……i…… ΩË˛*
<∫… I…‰j… EÚ“ E÷Ú±… {…EÚb˜ ®…Â =x…EÚ…  Ω˛∫∫…… 0.9% Ω˛…‰i…… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘,
]⁄ı ]ıEÚ…‰ Æ˙x… E‰Ú <«.B®…. +§n÷˘∫…®…n˘, ]ı“.B∫…. §……±…∫…÷•…®…h™…x…,
Ω˛§…“§… ®……‰Ω˛®®…n˘, E‰Ú. V…™…§……±…x…, V…“. +Ø˚®…÷M…®…, b˜“.
∫…÷xn˘Æ˙Æ˙…V…x… +…ËÆ˙ B®…. ®…… h…CEÚÆ˙…V…… u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“
 Æ˙{……‰]«ı*
®…UÙ ±…™……Â EÚ…‰ i…]ı EÚ“ +…‰Æ˙ +…EÚÃπ…i… EÚÆ˙x…‰ B¥…∆ BEÚ j…i…
EÚÆ˙x…‰ E‰Ú  ±…B ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ… |…™……‰M… ®…U÷Ù+…Æ˙…Â E‰Ú
§…“S… {…Ω˛±…‰ ∫…‰ Ω˛“ |…S… ±…i… ΩË˛ V……‰ =x…EÚ“ ™…Ω˛ V……x…EÚ…Æ˙“,  EÚ
 x…®…ŒVV…i… ¥…∫i…÷+…Â {…Æ˙ ®…UÙ ±…™……ƒ ∫…∆ S…i… Ω˛…‰ V……i…“ ΩË˛, {…Æ˙
+…v…… Æ˙i… l……* {…Æ˙¶… I…™……Â ∫…‰ ∫…÷Æ˙I……, ®…UÙ ±…™……Â E‰Ú +…Ω˛…Æ˙“
V…“¥……Â EÚ…‰ ∂…Æ˙h… n‰˘x…‰ E‰Ú °Ú±…∫¥…∞¸{… +∂…x… i…±… EÚ… |…§…xv…x…
B¥…∆ EÚ<« ®…UÙ ±…™……Â E‰Ú ±…B +∆b˜…Â EÚ“ E÷ÚEÚ‘ E‰Ú  ±…B +v…&∫i…Æ˙
|…n˘…x… EÚÆ˙x…‰ E‰Ú EÚ…Æ˙h… ™…‰  x…®…ŒVV…i… ¥…∫i…÷B∆ ®…UÙ ±…™……Â EÚ…‰
+…EÚÃπ…i… EÚÆ˙x…‰ +…ËÆ˙ =∫… I…‰j… EÚ“ =i{……n˘EÚi…… §…f¯…x…‰ ®…Â
∫…I…®… ®……x…“ V……i…“ ΩË˛*
∂…“π…«{……n˘ ®……Œi∫™…EÚ“ E‰Ú  ±…B ®…UÙ±…“ ∫…∆S…™…x…
i…∆j……Â EÚ… |…™……‰M…
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EÚx……«]ıEÚ E‰Ú ∂…“π…«{……n˘ +¥…i…Æ˙h……Â EÚ… BEÚ §…b˜…  Ω˛∫∫…… §…Ω÷˛ n˘¥…∫…“™…
+…x……™……Â u˘…Æ˙… ={…±…§v… EÚÆ˙…™…… V……i…… ΩË˛ +…ËÆ˙ <∫…E‰Ú §……n˘
BEÚ±…  n˘¥…∫…“™… +…x……™……Â +…ËÆ˙ EÚ…‰π…∫…∆{……∂……Â u˘…Æ˙…* ¥…π…« 2004
®…Â EÚx™……E÷Ú®……Æ˙“ ∫…‰ +…™…‰ E÷ÚUÙ ®…U÷Ù+…Æ˙…Â x…‰ ∂…“π…«{……n˘  ¥…n˘…‰Ω˛x…
±…I™… EÚÆ˙i…‰ Ω÷˛B EÚx……«]ıEÚ ®…Â {…Ω˛±…“ §……Æ˙ ®…UÙ±…“ ∫…∆S…™…x…
i…∆j……Â EÚ“ ∫l……{…x…… EÚ“* ∫……v……Æ˙h…i…™…… EÚ…ƒ]ı… b˜…‰Æ˙…Â E‰Ú |…S……±…x…
EÚÆ˙x…‰ ¥……±…‰ EÚx™……E÷Ú®……Æ˙“ E‰Ú ®…U÷ÙB  ∫…i…∆§…Æ˙-V…x…¥…Æ˙“ E‰Ú n˘…ËÆ˙…x…
=x…E‰Ú +{…x…‰ i…±……Â EÚ… ®……Ë∫…®… ®…i∫™…x… E‰Ú  ±…B +x…x…÷E⁄Ú±…
Ω˛…‰i…‰ ∫…®…™…, ®…i∫™…x… E‰Ú  ±…B =ii…Æ˙ {…Œ∂S…®… i…]ı EÚ“ +…‰Æ˙
|…¥……∫… EÚÆ˙i…‰ ΩÈ˛*
®…UÙ±…“ ∫…∆S…™…x… i…∆j… EÚ…  ¥…EÚ…∫…: ®……Œi∫™…EÚ“ EÚ… |…S……±…x…
I…‰j… n˘ I…h… ®…Â ®…∆V…‰∂¥…Æ˙… (=ii…Æ˙ E‰ÚÆ˙±…) ∫…‰ =ii…Æ˙ ®…Â §…™…xb⁄˜Æ˙
(EÚx……«]ıEÚ) i…EÚ ¥™……{i… ΩË˛* +∫…±…“ ®…i∫™…x… |…S……±…x… ∂…÷∞¸
EÚÆ˙x…‰ E‰Ú {…Ω˛±…‰ ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ“ ∫l……{…x…… E‰Ú  ±…B
™……‰M™… I…‰j……Â E‰Ú ∫…¥…ÊI…h… +…ËÆ˙ S…™…x… E‰Ú  ±…B E÷ÚUÙ ™……j……B∆
EÚÆ˙i…“ ΩË˛* S…]¬ı]ı…x…“  ¶…Œii…™……ƒ +…ËÆ˙ {…∆ EÚ±… I…‰j… §……±…⁄<« I…‰j……Â
EÚ“ i…÷±…x…… ®…Â + v…EÚ =i{……n˘EÚ“™… Ω˛…‰x…‰ EÚ“ o˘Œπ]ı ®…Â ` ˆ…‰∫… B¥…∆
∫…{……]ı i…±… E‰Ú S…]¬ı]ı…x…“ +v…&∫i…Æ˙ ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ“
∫l……{…x…… E‰Ú  ±…B §…‰Ω˛ii…Æ˙ ®……x…… V……i…… ΩË˛* S…]¬ı]ı…x…“ +v…&∫i…Æ˙
I…‰j…  x…v……« Æ˙i… EÚÆ˙x…‰ E‰Ú  ±…B J…÷Æ˙n˘Æ˙… ±…‰b˜ ¶……Æ˙ (1-1.5  EÚ
O……-J……ƒS……Â E‰Ú ∫……l…) E‰Ú |…™……‰M… EÚÆ˙E‰Ú |……l… ®…EÚ ∫…¥…ÊI…h…
S…±……i…… ΩË˛* ¶……Æ˙ EÚ…‰ BEÚ Æ˙∫∫…“ ®…Â §……ƒv…EÚÆ˙ ∫…®…÷p˘ i…±… ∫…‰
Ω˛…‰EÚÆ˙ J…”S…  n˘™…… V……i…… ΩË˛* ±…∆§…-i…]ı 10 ®…“ M…Ω˛Æ˙…<« ∫…‰
∫…¥…ÊI…h…  EÚ™…… V……i…… ΩË˛* J……ƒS……Â ®…Â  S…{… M…B +¥…∫……n˘…Â E‰Ú
V……ƒS… EÚÆ˙x…‰ E‰Ú  ±…B §…“S……Â-§…“S… ±…‰b˜ ¶……Æ˙ EÚ…‰ >{…Æ˙ =`ˆ…i……
ΩË˛* S…™…x…  EÚB M…B ∫l……x……Â EÚ…‰ V…“ {…“ B∫… ∫…‰ +∆ EÚi… EÚÆ˙i……
ΩË˛ +…ËÆ˙ {…Ω˛±…‰ Ω˛“ i…Ë™……Æ EÚÆ˙E‰Ú Æ˙J…‰ ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ…‰
25 ∫…‰ 40 ®…“ i…EÚ EÚ“ M…Ω˛Æ˙…<« E‰Ú I…‰j……Â ®…Â ∫l…… {…i…  EÚ™…‰
V……i…‰ ΩÈ˛*
EÚx……«]ıEÚ ®…Â |…∫i…÷i…  EÚB M…B ®…UÙ±…“ ∫…∆S…™…x… i…∆j… x…… Æ˙™…±…
|…{…h……Á +…ËÆ˙ x……<±……Ïx… Æ˙Œ∫∫…™……Â ∫…‰ §…x……B M…B l…‰* ™…‰ {… Æ˙Œ∫l… i…
+x…÷E⁄Ú±… {…n˘…l…Á ΩË˛ V……‰ ∫…b˜x…‰ {…Æ˙ {… Æ˙V…“¥… +…ËÆ˙ +x™… +…Ω˛…Æ˙“
V…“¥……Â EÚ“ §…f¯i…“ E‰Ú  ±…B +x…÷E⁄Ú±… ¥……i……¥…Æ˙h… {…Ën˘… EÚÆ˙i…“
ΩË˛* <∫… |…EÚ…Æ˙ E‰Ú +…n˘∂…« J……t +…ËÆ˙ |…V…x…x… i…±… EÚ“ +…‰Æ˙
+…EÚÃπ…i… Ω˛…‰EÚÆ˙ §…b˜“ ®…UÙ ±…™……ƒ +…ËÆ˙ ∂…“π…«{……n˘ §…b˜“ ∫…∆J™……
 S…j… 1 ±…‰b˜ ¶……Æ˙ +…ËÆ˙ EÚ…ƒ]ı…Â ∫…‰  x…Ã®…i… Ω˛∫i…  V…M…
 S…j… 2 ∂…“π…«{……n˘ ®……Œi∫™…EÚ“ ®…Â ={…™……‰ M…i… °Ú…<§…Æ˙ x……¥…
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®…Â <∫… I…‰j… ®…Â BEÚ j…i… Ω˛…‰ V……i…“ ΩË˛*
®…UÙ±…“ ∫…∆S…™…x… i…∆j… E‰Ú |…i™…‰EÚ ®……‰b˜ ⁄¨±… ®…Â 3 B®… B®…
x……<±……Ïx… Æ˙∫∫…“ ∫…‰ 10 ®…“ i…EÚ EÚ“ ±…∆§……<« ®…Â 0.2 ®…“ E‰Ú
+∆i…Æ˙…±… ®…Â §……ƒv…‰ M…B 50-60 x…… Æ˙™…±… |…{…h…« Ω˛…ÂM…‰* ∫…®…÷p˘
i…±… ®…Â +∆ EÚi… ∫l……x……Â ®…Â <x… ®……Ïb˜ ⁄¨±… EÚ…‰ n˘…‰x……Â +O……Â ®…Â
¶……Æ˙ V……‰b˜EÚÆ˙ ∫l…… {…i… EÚÆ˙i…‰ ΩÈ˛*  ∫…®…‰x]ı EÚ“ l…Ë ±…™……Â ®…Â Æ‰˙i…
¶…Æ˙ E‰Ú Œ∫l…Æ˙EÚ E‰Ú ∞¸{… ®…Â ={…™……‰M… EÚÆ˙i…‰ ΩÈ˛ V……‰ ®……‰b˜ ⁄¨±…
§…Ω˛x…‰ ∫…‰ Æ˙…‰EÚi…… ΩË˛ +…ËÆ˙ ∫l…… {…i… ∫l……x……Â ∫…‰ EÚ…‰<« =`ˆ…EÚÆ˙ ±…‰
¶…“ x…Ω˛” ∫…EÚi……*
®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ… |…S……±…x… : ®…i∫™…x… ∂…÷∞¸ EÚÆ˙x…‰
E‰Ú 4-5  n˘x… {…Ω˛±…‰ ∫…®…÷p˘ i…±… ®…Â ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ“
∫l……{…x…… EÚ“ V……i…“ ΩË˛* {…Æ∆˙ {…Æ˙…M…i… ™……x……Â ®…Â ∫……®… O…™……Â EÚ…‰ ±…‰
V……i…‰ ΩË˛ +…ËÆ˙ {…⁄¥…« x…v……« Æ˙i… ∫l……x……Â {…Æ˙ ®……‰b˜ ⁄¨±… EÚ“ ∫l……{…x……
EÚ“ V……i…“ ΩË˛* |…i™…‰EÚ BEÚEÚ 500 ®…“ E‰Ú +∆i…Æ˙…±… ®…Â
±…M…¶…M… 100 ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ“ ∫l……{…x…… {…⁄Æ˙§…-
{…Œ∂S…®…  n˘∂…… ®…Â V…±…v……Æ˙… E‰Ú + ¶…®…÷J… i…]ı {…Æ˙ ∫l…… {…i…
EÚÆ˙i…… ΩË˛, i…… EÚ ∂…Æ˙h……Ãl… V…“¥……Â EÚ…‰ {…™……«{i… ∫…÷Æ˙I…… |…n˘…x…
 EÚ™…… V…… ∫…E‰Ú* ®……‰b˜ ⁄¨±… EÚ…‰ ∫…®…÷p˘ i…±… ®…Â 25 ∫…‰ 45 ®…“
E‰Ú M…Ω˛Æ˙…<« ÆÈ˙S… ®…Â ∫…®…÷p˘ i…]ı ∫…‰ 25-40  EÚ ®…“ n⁄˘Æ˙ ∫l…… {…i…
 EÚB V……i…‰ ΩË˛ +…ËÆ˙ V…“ {…“ B∫… E‰Ú W… Æ˙B ∫l……x… EÚ…‰ +∆ EÚi…
 EÚB V……i…‰ ΩÈ˛*
®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â E‰Ú {……∫… BEÚ j…i… Ω˛…‰ V……x…‰¥……±…‰ ∂…“π…«{……n˘…Â
EÚ…‰ Ω˛∫i…  V…M… E‰Ú V… Æ˙B {…EÚb‰˜ V……i…‰ ΩË˛* ™…‰ Ω˛∫i…  V…M… EÚ…ƒ]‰ı
Æ˙ Ω˛i… ∫]ı“±… Ω÷˛EÚ ∫…‰  x…Ã®…i… ΩÈ˛* 5-6 <∆S… ±…∆§……<« E‰Ú ±…‰b˜¶……Æ˙
E‰Ú S……Æ˙…Â +…‰Æ˙ S……Æ˙ Ω÷˛EÚ (x…∆.9) BEÚ ¥…™…Æ˙ Æ˙∫∫…“ ∫…‰ §……ƒv…
n‰˘i…‰ ΩË˛ ( S…j…-1)* |…i™…‰EÚ  V…M… 3  ®… ®…“ ¥™……∫… E‰Ú BEÚi…∆i…÷EÚ
v……Æ˙“ ∫…‰ V……‰b˜  n˘™…… M…™…… ΩË˛* BEÚ ®…U÷Ù+… BEÚ ∫…®…™… BEÚ
 V…M… E‰Ú ∫……l… BEÚ v……Æ˙“ EÚ… ={…™……‰M… EÚÆ˙i…… ΩË˛*
®……Œi∫™…EÚ“ E‰Ú  ±…B |…™…÷Ci… ™……x…  b≈˜}]ı- M…±…V……±… E‰Ú |…S……±…x…
®…Â |…™…÷Ci…  x…™… ®…i… +…=]ı§……‰b«˜ ™……x… E‰Ú ∫…®……x… Ω˛…‰i…‰ ΩÈ˛* ™…‰
°Ú…<§…Æ˙ x……¥… +{…x…‰ ∫…{……]ı i…±… E‰Ú ∫……l… S…±…x… +…∫……x… §…x……
n‰˘i…… ΩË˛* 9.6 +∂¥… ∂…ŒCi… E‰Ú +…=]ı §……‰b«˜ <∆V…x… E‰Ú ∫……l…
<x…EÚ“ E÷Ú±… ±…∆§……<« 7.5 ®…“ ΩË˛* |…i™…‰EÚ BEÚEÚ EÚ“ ±……M…i…
|……™…: 2,00,000/- Ø˚ ΩË˛*
 V…M… ®…i∫™…x…: {……ƒS… ∫…n˘∫™……Â EÚ… EÚ…Ã®…EÚ n˘±… ∫…÷§…Ω˛ 5.30
§…V…‰ ®…i∫™…x… E‰Ú  ±…B  x…EÚ±…i…… ΩË˛* |…i™…‰EÚ BEÚEÚ  x…®…ŒVV…i…
®…UÙ±…“ ∫…∆S…™…x… i…∆j… f⁄ƒ¯f¯  x…EÚ…±…x…‰ E‰Ú  ±…B V…“ {…“ B∫… ±…‰
V……i…… ΩË˛* i…±… {…Ω÷ƒ˛S…x…‰ {…Æ˙ ™……x… EÚ…‰ ®…UÙ±…“ ∫…∆S…™…x… i…∆j… E‰Ú
>{…Æ˙ ±…∆M……Æ˙  n˘™…… V……i…… ΩË˛, i…… EÚ =n˘O…  V…M… ®…UÙ±…“ ∫…∆S…™…x…
i…∆j… E‰Ú `ˆ“EÚ >{…Æ˙ |…S……±…x… EÚÆ˙ ∫…E‰Ú*  V…M… EÚ…‰ Ω˛…l… ∫…‰
v…“Æ‰˙ i…±… ®…Â UÙ…‰b˜ n‰˘i…… ΩË˛*  V…M… EÚ]ı±… °Ú∂… ∫…®…⁄Ω˛ E‰Ú >{…Æ˙
∫…‰ Ω˛…‰EÚÆ˙ V……i…‰ ¥…Ci… |…i™…‰EÚ EÚ ]ı±… °Ú∂… Ω÷˛EÚ ®…Â °∆Ú∫… V……i……
ΩË˛* v……Æ˙“ EÚ…‰ Ω˛…l… ∫…‰ >{…Æ˙ =`ˆ…EÚÆ˙ ∂…“π…«{……n˘…Â EÚ…‰ ™……x… E‰Ú
{±……]ı°Ú…‰®…« ®…Â ∫…∆¶… Æ˙i… EÚÆ˙i…… ΩË˛* i…∆j… ∫…‰ EÚ]ı±…  °Ú∂… EÚ“
={…±…Œ§v… E‰Ú +x…÷∫……Æ˙ ™…Ω˛ |… GÚ™…… V……Æ˙“ EÚÆ˙i…“ ΩË˛* |…S……±…x…
E‰Ú ∫…®…™… Ω˛…l……Â EÚ“ ∫…÷Æ˙I…… E‰Ú  ±…B ®…U÷ÙB ∫…⁄i… EÚ… n˘∫i……x…‰
{…Ω˛x…i…‰ ΩÈ˛*  V…M… |…S……±…x… J…i…®… Ω˛…‰x…‰ i…EÚ ™……x… ±…∆M……Æ˙ ®…Â Ω˛“
Ω˛…‰i…… ΩË˛* 30-35 ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â {…Æ˙ BEÚ  n˘x… ®…Â
®…i∫™…x…  EÚ™…… V……i…… ΩË˛ i…… EÚ |…i™…‰EÚ ™…∆j… ®…Â i…“x…  n˘x……Â ®…Â
BEÚ §……Æ˙ ®…i∫™…x…  EÚ™…… V…… ∫…E‰Ú* |……i…: +…Æ∆˙¶… Ω˛…‰x…‰ ¥……±……
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 12
|…S……±…x… ∫……∆S… (6.00 §…V…‰) i…EÚ S……±…⁄ Æ˙Ω˛i…… ΩË˛ +…ËÆ˙ ™……x…
i…] {…Æ ¥……{…∫… +…i…… ΩË* ™……x……Â ®…Â ∫…∆¶…Æ˙h… ∫…÷ ¥…v…… E‰Ú +¶……¥…
®…Â {…EÚb˜ EÚ…‰ b‰˜EÚ ®…Â Ω˛“ §…°«Ú E‰Ú  §…x…… +…‰f¯ ±…‰i…… ΩË˛*
{…EÚb˜ ®…Â E‰Ú¥…±… ∫…‰ {…™…… °Ú…Æ˙…‰ x…∫… ={…Œ∫l…i… l…“* +Ci…⁄§…Æ˙-
x…¥…∆§…Æ˙ EÚ“ ®……Œi∫™…EÚ“ 160-280  ®… ®…“ +…™……®… EÚ“
EÚ]ı±… ®…UÙ ±…™……Â {…Æ˙ +… ∏…i… l…“* {…EÚb˜ ®…Â 32:68 E‰Ú
À±…M… +x…÷{……i… E‰Ú ∫……l… ®……n˘… ®…UÙ ±…™……ƒ ∫…∆J™…… ®…Â + v…EÚ
l…”* +…EÚ…Æ˙ E‰Ú +x…÷∫……Æ˙ UÙ…ƒ]ıEÚÆ˙ EÚ]ı±… ®…UÙ ±…™……Â (∫…÷°‰Úx…EÚ)
EÚ…‰ §…‰S…  n˘™…… M…™……* < 500 O…… ¶……Æ˙ EÚ“ ®…UÙ ±…™……Â EÚ…‰ |… i…
 EÚ O…… 50/- Ø˚. +…ËÆ˙ < 500 O…… E‰Ú ¥…M……Á EÚ…‰ |… i…  EÚ O……
70/- Ø˚ EÚ… +…Ë∫…i… ®…⁄±™… |……{i… Ω˛…‰i…… ΩË˛* 2004  ∫…i…∆§…Æ˙
- 2005 V…x…¥…Æ˙“ E‰Ú n˘…ËÆ˙…x…  V…M… E‰Ú |…™……‰M… EÚÆ˙x…‰¥……±…‰
+™…∆j…“EﬁÚi… x……¥……Â u˘…Æ˙… 12 BEÚEÚ…Â ∫…‰ EÚ]ı±… °Ú∂… +¥…i…Æ˙h…
7881 ]ıx… +…EÚ ±…i…  EÚ™…… M…™…… l…… (∫……Æ˙h…“-1)
ΩÈ˛* <∫… ®……Œi∫™…EÚ“ ®…Â ±…M…‰ ∫l……x…“™… ±……‰M… ®…i∫™…x… BEÚEÚ…Â
EÚ…‰  ¥…ii…“™… ∫…Ω˛…™…i…… |…n˘…x… EÚÆ˙i…“ ΩË˛* ™…‰ ±……‰M… ™……x… E‰Ú
 ±…B 50,000/- Ø˚ i…EÚ + O…®… n‰˘i…‰ ΩÈ˛* ∫……l… Ω˛“ ∫……l…
{…EÚb˜ E‰Ú  ¥…{…h…x… ®…Â ¶…“ ¶……M… ±…‰i…‰ ΩË˛ +…ËÆ˙ =x…E‰Ú u˘…Æ˙…  n˘™…‰
M…B + O…®… Æ˙EÚ®… ±……¶… ∫… Ω˛i… ¥……{…∫… ±…‰i…‰ ΩË˛* ∫……‰®…‰∂¥…Æ˙…,
Ω‰˛V…®……b˜“ +…ËÆ˙ ®……±{…‰ ®…Â i…“x… B‰V…x]ı  V…M… u˘…Æ˙… {…EÚb‰˜ V……x…‰¥……±…‰
EÚ]ı±… °Ú∂… E‰Ú  ¥…{…h…x… ®…Â ±…M…‰ Ω÷˛B ΩË˛* {…EÚb˜ EÚ…‰ ∫…∆∫……v…x…
{±……x]ı…Â u˘…Æ˙… J…Æ˙“n˘… V……i…… ΩË˛*
x…… Æ˙™…±… {…ii…‰ V…Ë∫…‰ |……EﬁÚ i…EÚ S…“W……Â ∫…‰  x…Ã®…i… ®…UÙ±…“ ∫…∆S…™…x…
i…∆j… UÙ…‰]ı“ +¥… v… ®…Â ∫…b˜ V……x…‰ E‰Ú EÚ…Æ˙h… V…Ë¥… x…®x…“EÚÆ˙h…“™…
Ω˛…‰i…‰ ΩË˛* +i…: {… Æ˙Œ∫l… i… +x…÷E⁄Ú±… ΩË˛, ∫……l… Ω˛“ ∫……l… +±{……¥… v…
E‰Ú Ω˛…‰x…‰ E‰Ú EÚ…Æ˙h… ®…U÷Ù+…Æ˙…Â E‰Ú  ±…B +…¥…i…‘ J…S……« =`ˆ…x……
{…b˜i…… ΩË˛* UÙ…‰]‰ı +…EÚ…Æ˙ E‰Ú Ω˛…‰x…‰ {…Æ˙ ¶…“ ™…‰ +SU‰Ù +…¥……∫…
i…∆j… ΩË˛ V……‰ EÚ]ı±… °Ú∂… EÚ“ §…b˜“ ∫…∆J™…… ®…Â ∫…∆S…™…x… E‰Ú  ±…B
∫…Ω˛…™…i…… n‰˘i…“ ΩË˛*  ∫…i…∆§…Æ˙-+Ci…⁄§…Æ˙ EÚ“ +¥… v… B∫…. °Ú…Æ˙…‰ x…∫…
E‰Ú |…V…x…x… EÚ… ∏…ﬁ∆M…EÚ…±… ΩË˛ +…ËÆ˙ +∆b˜{…÷∆V……Â EÚ“ E÷ÚEÚ‘ E‰Ú  ±…B
 x…®…ŒVV…i… ¥…∫i…÷+…Â EÚ“ +…‰Æ˙ +…EÚÃπ…i… Ω˛…‰ V……i…“ ΩË˛* +i…&
E÷ÚUÙ ®…Ω˛“x……Â E‰Ú ±…B =SS… ±……¶… n‰˘x…‰ ¥……±…“ + v…EÚ {…EÚb˜ n˘Æ˙
EÚ“ +…‰Æ˙ ®……‰ Ω˛i… Ω˛…‰EÚÆ˙ {… Æ˙{…C¥… EÚ]ı±…  °Ú∂……Â E‰Ú  ±…B EÚ“
V……x…‰ ¥……±…“ B‰∫…“ ®…i∫™…x… Æ˙“ i…™……Â ®…Â ∫……¥…v……x…“ §…Æ˙i…x…… + x…¥……™…«
ΩË˛*
∫…∆{…n˘… EÚ“  x…Æ∆˙i…Æ˙i…… ∫…∆§…∆v…“ {…Ω˛±…÷+…Â E‰Ú ∫…∆n˘¶…« ®…Â B‰∫…“
®…i∫™…x… Æ˙“ i…™……ƒ  S…xi…… EÚ…  ¥…π…™… §…x… M…™…… ΩË˛* ®…UÙ±…“
∫…∆S…™…x… i…∆j… +∆b˜V…x…EÚ…Â EÚ“ {…EÚb˜ §…f¯…i…“ ΩË˛ V……‰ ∫…∆{…n˘…+…Â
EÚ“ i…‰W… P…]ıi…“ ®…Â {… Æ˙h…i… Ω˛…‰ V……i…… ΩË˛* <∫… ±…B EÚ<« n‰˘∂……Â ®…Â
∫……Æ˙h…“ 1  V…M… E‰Ú |…™……‰M… EÚÆ˙x…‰¥……±…‰ +™…∆j…“EﬁÚi… BEÚEÚ…Â ∫…‰
∂…“π…«{……n˘…Â EÚ… ®……Ω˛¥……Æ˙ =i{……n˘x…
®…Ω˛“x…… {…EÚb˜ |…™……∫…  {… |… B |…
(]ı) (BEÚEÚ) ( EÚ O……)
 ∫…i…∆§…Æ˙ 2004 150 120 1,250
+Ci…⁄§…Æ˙ 420 240 1,750
x…¥…∆§…Æ˙ 216 240 900
 n˘∫…∆§…Æ˙ 1.6 15 109
V…x…¥…Æ˙“ 2005 0.2 3 67
E÷Ú±… 788 618 1,275
{…Ën˘…¥……‰ii…Æ˙ EÚ…™…«:  V…M… E‰Ú |…S……±…x… EÚÆ˙x…‰ ¥……±…‰ EÚ…Ã®…EÚ
|…¥……∫…“ ±……‰M… ΩÈ˛ V……‰ |…®…÷J…i…: E‰ÚÆ˙±… +…ËÆ˙ i… ®…±…x……b÷˜ E‰Ú Ω˛…‰i…‰
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 13
B‰∫…“ ®…i∫™…x… Æ˙“ i…™……ƒ |……‰i∫…… Ω˛i… x…Ω˛” EÚ“ V……i…“ ΩË˛* E÷ÚUÙ
n‰˘∂……Â ®…Â ®…UÙ±…“ ∫…∆S…™…x… i…∆j……Â EÚ“ ∫…∆J™…… B¥…∆ ®…i∫™…x… |…™……∫…
EÚ®… EÚÆ˙x…‰ E‰Ú  ±…B ¶…“  ¥…S……Æ˙ Ω˛…‰ Æ˙Ω˛… ΩË˛*
B‰∫…“ ®…i∫™…x… Æ˙“ i…™……Â ∫…‰ Ω˛…‰x…‰¥……±…“ V…Ë ¥…EÚ ¶…“π… h…™……Â E‰Ú
∫……l… ∫……l… <∫… I…‰j… ®…Â ∫…∆¶……Æ˙ B¥…∆ ∫…∆{…n˘… EÚ“ |……Œ{i… E‰Ú ∫…∆§…∆v…
®…Â ∫……®…… V…EÚ ∫…®…∫™……B∆ ¶…“ =¶…Æ˙EÚÆ˙ +…™…“ ΩË˛* <∫… ®……Œi∫™…EÚ“
®…Â EÚ…™…«Æ˙i… ®…U÷Ù+…Æ˙…Â E‰Ú  ±…B |……{i… =SS… ±……¶… n˘Æ˙ B¥…∆
B‰∫…“  GÚ™……EÚ±……{… E‰ÚÆ˙±… B¥…∆ i… ®…±…x……b÷˜ E‰Ú |…¥……∫…“ ®…U÷Ù+…Æ˙…Â
E‰Ú BEÚ… v…EÚ…Æ˙ ∫…… Ω˛…‰x…… ∫l……x…“™… ±……‰M……Â ®…Â +i…ﬁŒ{i… =i{…z…
EÚÆ˙x…‰ EÚ… EÚ…Æ˙h… §…x… M…™……* <∫…E‰Ú + i… Æ˙Ci… <∫… I…‰j… ®…Â
|…S……±…x… EÚÆ˙x…‰ ¥……±…‰ BEÚ±…  n˘¥…∫…“™… x……¥……Â E‰Ú +…x……™… V……±……Â
®…Â ®…UÙ±…“ ∫…∆S…™…x… i…∆j… °∆Ú∫… V……i…‰ ΩË˛ V……‰ +…x……™… +…ËÆ˙  V…M…
|…S……±…EÚ…Â E‰Ú §…“S… Z…M…b˜… ®…Â {… Æ˙h…i… Ω˛…‰ V……i…… ΩË˛* ®…UÙ±…“
∫…∆S…™…x… i…∆j……Â ®…Â ±…M… M…B +∆b˜…Â EÚ… ¶…“ x……∂… Ω˛…‰ V……i…… ΩË˛*
2005 +Ci…⁄§…Æ˙ ®…Â  ¥… ¶…z… ¥…M……Á E‰Ú §…“S… Ω÷˛B ∫…∆P…π…« EÚ…
+∫…Æ˙ <i…x…… §…÷Æ˙… l……  EÚ <∫… I…‰j… E‰Ú  V…±…… +…™…÷Ci… x…‰  V…M…
|…S……±…x… {…Æ˙ =∫… ∫…®…™… ∫…‰ Æ˙…‰v… ±…M……  n˘™……*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®……ƒM…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘, ®……ƒM…±…⁄Æ˙
E‰Ú M…“i…… ∂… ∂…E÷Ú®……Æ˙, |… i…¶…… Æ˙…‰ Ω˛i…, b˜“. x……M…Æ˙…V……,  ±…M…∆{{……
+…ËÆ˙ +…Æ˙. +{{…™™…… x……<EÚ u˘…Æ˙… EÚ“ M…™…“  Æ˙{……‰]«ı*
®…÷±EÚ“ V¥……Æ˙x…n˘®…÷J… ®…‰ Æ˙ ]≈ıC∫… EÚ…∫]ı… +…ËÆ˙ {…… °Ú™……
®……±…§…… Æ˙EÚ… V…… i…™……Â EÚ“ ∫…“ {…™……Â E‰Ú  ±…B ®…∂…Ω⁄˛Æ˙ ΩË˛, V……‰
®…÷±E‰Ú +…ËÆ˙ ®……ƒM…±…⁄Æ˙ P…Æ‰˙±…⁄ §……W……Æ˙…Â ®…Â J……t E‰Ú ∞¸{… ®…Â =SS…
®……ƒM… EÚ“ Ω˛…‰i…“ ΩË˛* <∫… V¥……Æ˙x…n˘®…÷J… ®…Â ∫…“ {…™……Â EÚ…  ¥…n˘…‰Ω˛x…
V…x…¥…Æ˙“ ∫…‰ ®…<« i…EÚ =SS… =i{……n˘x… E‰Ú ∫……l… ∫……±…¶…Æ˙ EÚ…
 GÚ™……EÚ±……{… ΩË˛* ∫……v……Æ˙h…i…™……  x…®x…V¥……Æ˙ E‰Ú ∫…®…™… =l…±…‰
V…±…I…‰j……Â ∫…‰ ∫…“ {…™……Â EÚ… Ω˛∫i…S…™…x… EÚÆ˙E‰Ú  ¥… ¶…z… I…‰j……Â ®…Â
 ¥…{…h…x… E‰Ú  ±…B ±…‰ V……i…‰ ΩË˛* ™…t {…, <∫…EÚ… P…Æ‰˙±…⁄ ={…¶……‰M…
EÚ®… Æ˙Ω‰˛ ∫l……x……Â ®…Â ®……∆∫… ∫…‰ ∫…“{…“  ¥…P… ]ıi… EÚÆ˙x…‰ E‰Ú  ±…B
∫…“ {…™……Â EÚ…‰ f‰¯Æ˙… EÚÆ˙E‰Ú ∫…b˜x…‰ n‰˘i…… ΩË˛* 15-20  n˘x……Â i…EÚ
∫…÷J……x…‰ E‰Ú §……n˘ <x… EÚ¥…S……Â EÚ…‰ ∫…∆O… Ω˛i…  EÚ™…… V……i…… ΩË˛*
8-12 ®…Ω˛“x……Â ®…Â {…™……«{i… ®……j…… ®…Â EÚ¥…S……Â EÚ… ∫…∆S…™…x… Ω˛…‰x…‰
E‰Ú §……n˘ EÚ¥…S… f‰¯Æ˙…Â EÚ…‰ S…⁄x…… §…x……x…‰ E‰Ú  ±…B §…‰S…  n˘™…… V……i……
ΩË˛* +…∫…-{……∫… n÷˘M…»v… °ËÚ±…x…‰ E‰Ú EÚ…Æ˙h… ™…Ω˛ EÚ…™…« ¥™……{…EÚ
∞¸{… ∫…‰ x…Ω˛”  EÚ™…… V……i…… ΩË˛*
®…÷±EÚ“ V¥……Æ˙x…n˘®…÷J… E‰Ú §……{{……x……b÷˜ +…ËÆ˙  S…j…{…÷ ∫…∆∫i…Æ˙…Â ®…Â
2005 ®……S…« ®…Â UÙ…‰]ı“ V…“ ¥…i… ∫…“ {…™……Â (B®…. EÚ…∫]ı… +…ËÆ˙
{…“. ®……±…§…… Æ˙EÚ…) EÚ… P…x…… V…®……¥… n‰˘J…… M…™……* =SS… |……EﬁÚ i…EÚ
®…ﬁi™…÷i…… E‰Ú EÚ…Æ˙h… ®…ﬁi… B¥…∆ V…“ ¥…i… ∫…“ {…™……Â EÚ… BEÚ {…Æ˙i…
J…b˜“ ®…÷ƒΩ˛ E‰Ú {……∫… ∞¸{…… ™…i… Ω÷˛+… l……* S…⁄x…… =t…‰M… E‰Ú  ±…B
<x… ∫…“{…“ EÚ¥…S……Â EÚ… §…b‰˜ {…Ë®……x…‰ ®…Â ∫…∆O…Ω˛h… n‰˘J…… M…™…… l……*
V¥……Æ˙x…n˘®…÷J… ®…i∫™…x… ®…Â ±…M…‰ ®…U÷Ù+…Æ˙…Â EÚ…‰ ™…Ω˛ +…™… EÚ…
ª……‰i… §…x… M…™…… +…ËÆ˙ ™…‰ ±……‰M… EÚ¥…S… ∫…∆O…Ω˛h… EÚÆ˙x…‰ E‰Ú  ±…B
=i∫…÷EÚ §…x… M…B*
EÚx……«]ıEÚ E‰Ú ®…÷±EÚ“ V¥……Æ˙x…n˘®…÷J… ∫…‰ ∫…“{…“
EÚ¥…S……Â EÚ…  ¥…n˘…‰Ω˛x…
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 S…j… 1 ∫…“{…“ ®……Œi∫™…EÚ“ ®…Â |…™…÷Ci… n˘¥…‘ V……±…
∫…“{…“ EÚ¥…S… ∫…∆∫i…Æ˙: ®…÷±EÚ“ V¥……Æ˙x…n˘®…÷J… ®…Â ∫…“{…“ EÚ¥…S…
 x…I…‰{… V…“ ¥…i… ∫…“{…“ ∫…∆∫i…Æ˙ E‰Ú x…“S…‰ 0.5 +…ËÆ˙ 1 °÷Ú]ı EÚ“
M…Ω˛Æ˙…<« E‰Ú §…“S…  n˘J……™…… {…b˜i…… ΩË˛* Ω˛…±… ®…Â ∞¸{…… ™…i… ™…Ω˛
EÚ¥…S…  x…I…‰{… V…“¥……Œ∂®…i… x…Ω˛” ΩË˛* ™…‰ ∫…“{…“ ∫…∆∫i…Æ˙  x…®x…
V¥……Æ˙ E‰Ú ∫…®…™… 0.5-1.5 ®…“ EÚ“ M…Ω˛Æ˙…<« E‰Ú I…‰j… ®…Â {……™…‰
V……i…‰ ΩË˛ V……‰ EÚ¥…S… {…Æ˙i… E‰Ú 57 % i…EÚ V…“ ¥…i… ∫…“ {…™……Â E‰Ú
∫……l… 0.27 ¥…M…«  EÚ ®…“ i…EÚ  ¥…∫i…ﬁi… Ω˛…‰i…… ΩË˛* J……b˜“ ®…÷ƒΩ˛
E‰Ú  x…EÚ]ı Œ∫l…i… I…‰j……Â ®…Â + v…EÚ  ¥…n˘…‰Ω˛x… Ω˛…‰i…… ΩË˛*  S…j…{{…÷
∫…∆∫i…Æ˙ ®…Â {…… °Ú™…… EÚ“ ={…Œ∫l… i… + v…EÚ ΩË˛  V…∫…EÚ… ={…™……‰M…
∫……v……Æ˙h…i…™…… J……t E‰Ú ∞¸{… ®…Â  EÚ™…… V……i…… ΩË˛*
∫…“{…“ V……±…: EÚ¥…S……Â EÚ…  ¥…n˘…‰Ω˛x… n˘¥…‘ V……±… (∫E⁄Ú{… V……±…)
∫…‰  EÚ™…… V……i…… ΩË˛* EÚ¥…S… ∫…∆O…Ω˛h… E‰Ú  ±…B ={…™……‰ M…i… p˘¥…“
V……±… EÚ…‰ "M……‰Ø˚§…±…‰' EÚΩ˛i…… ΩË˛ ( S…j…-1)* <∫…®…Â ±……‰Ω‰˛ EÚ…
BEÚ M……‰±……EÚ…Æ˙ £‰Ú®… ™…… ±…EÚb˜“ EÚ… +v…«M……‰±……EÚ…Æ˙ £‰Ú®… ΩË˛
 V…∫…{…Æ˙ 20-22  ®… ®…“ V……±…… I… +…™……®… EÚ… BEÚ V……±…
V……‰b˜… M…™…… ΩË˛* M……‰±……EÚ…Æ˙ M……‰Ø˚§…±…‰ V……‰ 32-40  ®… ®…“
¥™……∫… EÚ… Ω˛…‰i…… ΩË˛, 50 ∫…‰ ®…“ ±…∆§……<« E‰Ú V……±… l…Ë±…“ ∫…‰
V……‰b˜… V……i…… ΩË˛, V…§…  EÚ +v…«M……‰±……EÚ…Æ˙ £‰Ú®… EÚ…‰ 70-80 ∫…‰
®…“ ±…∆§…‰ V……±… ∫…‰ V……‰b˜… V……i…… ΩË˛* +v…«M……‰±……EÚ…Æ˙ V……±… E‰Ú
EÚ…‰b˜ Bxb˜ BEÚ Æ˙∫∫…“ EÚ…‰ BEÚ V……±… E‰Ú ∞¸{… ®…Â §……ƒv…  n˘™……
V……i…… ΩË˛*
®…i∫™…x… |…S……±…x…: +®……¥…∫™…… +…ËÆ˙ {…⁄Ãh…®…… E‰Ú {…Ω˛±…‰ +…ËÆ˙
§……n˘ n‰˘J…‰ V……x…‰¥……±…‰  x…®x…V¥……Æ˙ E‰Ú n˘…ËÆ˙…x… ®…i∫™…x…  EÚ™……
V……i…… ΩË˛* ∫……v……Æ˙h…i…™……  §…x…… ®……‰]ı…‰Æ˙ E‰Ú 25-28 {…Æ∆˙{…Æ˙…M…i…
x……¥……Â EÚ…‰ ®…i∫™…x… ®…Â ±…M…… n˘“ V……i…“ ΩÈ˛* |…i™…‰EÚ BEÚEÚ ®…Â
3.5 ∫…‰ 6 ®…“ E÷Ú±… ±…∆§……<« E‰Ú BEÚ b˜…ÂM…“ +…ËÆ˙ BEÚ ™…… n˘…‰
EÚ…Ã®…EÚ Ω˛…‰i…‰ ΩË˛* ™…‰ BEÚEÚ ®…Ω˛“x…‰ ®…Â 20-25  n˘x… |…S……±…x…
EÚÆ˙i…‰ ΩÈ˛* BEÚ  n˘x… EÚ“ ®…i∫™…x…  GÚ™……EÚ±……{……Â ®…Â +…Ë∫…i…x…
35 +…n˘®…“ ±…M…‰ Æ˙Ω˛i…‰ ΩÈ˛* V……±… EÚ…‰ EÚ¥…S… ∫… Ω˛i… §……Æ˙ §……Æ˙
{……x…“ ®…Â b÷˜§……‰EÚÆ˙ EÚ¥…S……Â ®…Â  S…{…E‰Ú Æ‰˙i…  x…EÚ…±… n‰˘i…… ΩË˛*
<∫…E‰Ú §……n˘ V……±… EÚ…‰ =`ˆ…EÚÆ˙ EÚ¥…S……Â EÚ…‰ b˜…ÂM…“ ®…Â =i……Æ˙i…‰
ΩË˛* ®…i∫™…x… ®…Â ±…M…‰ |…i™…‰EÚ BEÚEÚ 200-600  EÚ O……
∫…“ {…™……Â E‰Ú ∫……l… ¥……{…∫… +…i…… ΩË˛*
∫…“{…“ EÚ¥…S……Â E‰Ú ∫…∆O…Ω˛h… ®…Â ±…M…‰ + v…EÚi…Æ˙ ±……‰M… ®…÷±EÚ“ E‰Ú
 ¥… ¶…z… ¶……M……Â ∫…‰ +…x…‰¥……±…‰ ΩË˛ +…ËÆ˙ E÷ÚUÙ ±……‰M… ∫l……x…“™…
®…U÷Ù+…Æ˙…Â EÚ…‰ 30-50/- Ø˚ n‰˘EÚÆ˙ n˘…‰-i…“x… P…∆]ı…Â E‰Ú  ±…B
c˜…Â M…™……ƒ ¶……b‰˜ {…Æ˙ ±…‰i…‰ ΩÈ˛* <∫… |…EÚ…Æ˙ ∫…∆O… Ω˛i… ∫…“ {…™……Â EÚ…‰
V¥……Æ˙x…n˘®…÷J… E‰Ú  x…EÚ]ı Ω˛“ V…x…¥……∫… Æ˙ Ω˛i… ∫l……x……Â ®…Â V…®……EÚÆ˙
v…⁄{… ®…Â ∫…÷J……i…‰ ΩË˛* 7-8  n˘x……Â ®…Â ∫…“{…“ ®……∆∫… ∫…b˜ V……i…… ΩË˛
+…ËÆ˙ EÚ¥…S……Â EÚ…‰ BEÚ Ω˛}i…‰ i…EÚ ∫…÷J……i…‰ ΩË˛* ∫…÷J……™…‰ M…™…‰
EÚ¥…S……Â EÚ…‰  ¥…{…h…x… E‰Ú  ±…B +¥…i…Æ˙h… EÂÚp˘ ®…Â ±…‰ V……i…‰ ΩË˛*
S…⁄x…… =t…‰M… E‰Ú  ±…B BV…‰x]ı…Â EÚ…‰ §…‰S… n‰˘i…‰ ΩÈ˛* ®……x…∫…⁄x……‰ii…Æ˙
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 S…j… 2 v…⁄{… ®…Â ∫…÷J……x…‰ E‰Ú  ±…B f‰¯Æ˙… EÚ“ M…™…“ ∫…“ {…™……ƒ
∫……Æ˙h…“ 1 ®…÷±EÚ“ V¥……Æ˙x…n˘®…÷J… ∫…‰ EÚ¥…S……Â E‰Ú  ±…B +x…÷®…… x…i…
∫…“{…“ =i{……n˘x…
®…Ω˛“x…… {…EÚb˜ |…™……∫… {… |… B |…
(]ı) (BEÚEÚ) ( EÚ O……/BEÚEÚ)
®……S…« 2005 72 351 204
+|…Ë±… 106 504 210
®…<« 111 594 187
V…⁄x… 39 203 192
V…÷±……<« 21 120 175
+M…∫i… 147 450 327
 ∫…i…∆§…Æ˙ 227 540 421
+Ci…⁄§…Æ˙ 354 616 574
x…¥…∆§…Æ˙ 392 702 558
 n˘∫…∆§…Æ˙ 397 648 613
V…x…¥…Æ˙“ 2006 392 675 580
°ÚÆ˙¥…Æ˙“ 372 621 599
E÷Ú±… 2629 6024 4640
219 502 387
®…Ω˛“x……Â E‰Ú n˘…ËÆ˙…x… ®…÷±EÚ“ ∫…‰ BEÚ…∆i…Æ˙  n˘x……Â ®…Â BEÚ ]≈ıEÚ ∫…“{…“
EÚ¥…S……Â EÚ… ∫…∆O…Ω˛h… Ω˛…‰i…… ΩË˛*
=i{……n˘x…: x…¥…∆§…Æ˙-V…x…¥…Æ˙“ ®…Â + v…EÚi…®… +¥…i…Æ˙h……Â E‰Ú ∫……l…
®…÷±EÚ“ ∫…‰ 2005 ®……S…« ∫…‰ 2006 °ÚÆ˙¥…Æ˙“ i…EÚ  ¥…n˘…‰ Ω˛i…
EÚ¥…S… 2,629 ]ıx… +…EÚ ±…i…  EÚ™…… M…™…… l……* |… i… BEÚEÚ
|…™……∫… {…EÚb˜ 175 ∫…‰ 613  EÚ O…… ®…Â  ¥… ¥…v… n‰˘J…“ M…™…“
(∫……Æ˙h…“)* S…⁄x…… EÚ¥…S…  GÚ™……EÚ±……{……Â ®…Â ±…M…‰ ®…U÷ÙB  n˘x… ®…Â
2-3 P…∆]‰ı i…EÚ ∫…∆O…Ω˛h… E‰Ú  ±…B  §…i……i…‰ ΩÈ˛ +…ËÆ˙ |… i… BEÚEÚ
|…™……∫… {…EÚb˜ 387  EÚ O…… +…EÚ ±…i… EÚ“ V……i…“ ΩË˛* |… i…
l…Ë±…“ 30/- Ø˚ {…Æ˙ <x…EÚ…‰ §…S… n‰˘i…‰ ΩÈ˛* EÚ¥…S……Â E‰Ú  ±…B
 ¥…n˘…‰ Ω˛i… ∫…“ {…™……Â ®…Â 84% B®…. EÚ…∫]ı… +…ËÆ˙ ∂…‰π… {…“.
®……±…§…… Æ˙EÚ… Ω˛…‰i…“ ΩË˛* 24  ®… ®…“ EÚ“ +…Ë∫…i… ±…∆§……<« E‰Ú
∫……l… EÚ¥…S……Â EÚ… +…EÚ…Æ˙ 13-14  ®… ®…“ l……* +…Ãl…EÚ o˘Œπ]ı
®…Â P…x…‰ EÚ¥…S…¥……±…… B®…. EÚ…∫]ı… S…⁄x…… E‰Ú  ±…B +∫…∆∫EﬁÚi…
¥…∫i…÷ E‰Ú ∞¸{… ®…Â {…“. ®……±…§…… Æ˙EÚ… EÚ“ +{…‰I…… |…®…÷J… ΩË˛*
={…™……‰M…: EÚ<« +…Ët…‰ M…EÚ =i{……n˘…Â E‰Ú  x…®……«h… ®…Â +∫…∆∫EﬁÚi…
¥…∫i…÷ E‰Ú ∞¸{… ®…Â ∫…“{…“ EÚ¥…S……Â EÚ… ={…™……‰M…  EÚ™…… V……i…… ΩË˛*
P…Æ‰˙±…⁄ ={…™……‰M……Â E‰Ú  ±…B S…⁄x…… §…x……x…‰ EÚ“ EÚ<« {…Æ∆˙ {…Æ˙…M…i…
Æ˙“ i…™……ƒ M……ƒ¥……Â ®…Â |…S… ±…i… ΩË˛* ™…t {…  x…EÚ]ı∫l… I…‰j……Â ®…Â
∫…“®…‰x]ı  x…®……«h… BEÚEÚ…Â ®…Â  x…Æ˙xi…Æ˙ §…f¯i…“ V……x…‰ ¥……±…“
+…¥…∂™…EÚi…… E‰Ú +x…÷∫……Æ˙ S…⁄x…… EÚ¥…S……Â EÚ“ ®……ƒM… ¶…“ Ω˛…±… E‰Ú
∫……±……Â ®…Â  ¥…S……Æ˙h…“™… i……ËÆ˙ {…Æ˙ §…f¯ M…™…“ ΩË˛* ™…Ω˛ ∫…“{…“
®……Œi∫™…EÚ“ E⁄Úhb˜{…÷Æ˙…, =n˘™…¥……c˜…, EÚ…Æ˙x……b˜, {…÷ii…⁄Æ˙ S…⁄x……
=t…‰M……Â EÚ… +¥…±…∆§… ΩË˛* EÚ¥…S……Â ∫…‰ |… i…®……Ω˛ +…Ë∫…i…
1,20,000/- Ø˚ EÚ… +…™… +…EÚ ±…i…  EÚ™…… V……i…… ΩË˛*
+x™… ∫…∆O…Ω˛h… Æ˙“ i…™……Â E‰Ú ∫…®……x… EÚ¥…S……Â EÚ… ∫…∆O…Ω˛h… ¶…“
∫…“{…“ ∫…∆∫i…Æ˙…Â ®…Â {…™……«¥…Æ˙h…“™… |…¶……¥… J…b˜… EÚÆ˙i…… ΩË˛* <∫…
|…EÚ…Æ˙ E‰Ú ¶……Ë i…EÚ +∫i…¥™…∫i…i…… +v…:∫i…Æ˙ ∫…‰ V…÷b‰˜  EÚ∫…“
∫…⁄I®… +¥…∫……n˘ E‰Ú  x…±…∆§…x…, ∫…“{…“ ∫…∆∫i…Æ˙ +…¥……∫… B¥…∆
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 16
∫…Ω˛S……Æ˙“ ™…… i…±… E‰Ú V…“¥…V……i……Â E‰Ú x……∂… E‰Ú  ±…B ¶…“ EÚ…Æ˙h…
Ω˛…‰ ∫…EÚi…… ΩË˛* +i…: n˘“P…«EÚ… ±…EÚ ±……¶… EÚ“ o˘Œπ]ı ®…Â EÚ¥…S…
 ¥…n˘…‰Ω˛x… E‰Ú  ±…B  EÚB V……x…‰ ¥……±…‰  GÚ™…… EÚ±……{……Â {…Æ˙ ∫…⁄I®…
®……‰ x…]ıÀÆ˙M… + x…¥……™…« ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®……ƒM…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘, ®……ƒM…±…⁄Æ˙
E‰Ú M…“i…… ∂… ∂…E÷Ú®……Æ˙, Bx…. Æ˙…®…S…xp˘x… +…ËÆ˙ V…“. ∫…∆{…i…E÷Ú®……Æ˙
u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“  Æ˙{……‰]«ı*
]⁄ı ]ıEÚ…‰ Æ˙x… i…]ı {…Æ˙ ®…⁄±™…¥…Ãv…i… =i{……n˘…Â E‰Ú ±…B V…±…“ °Ú∂…
EÚ… ∫…∆∫……v…x… EÚ…™…« {…Ω˛±…“ §……Æ˙ i…Ø˚¥……™…¬E÷Ú±…®… E‰Ú BEÚ  x…V…“
∫…∆∫……v…x… °Ú®…« u˘…Æ˙…  ±…™…… M…™……* V…‰±…“ °Ú∂… ∫…∆∫……v…x… +…ËÆ˙
 x…™……«i… i… ®…±…x……b÷˜ E‰Ú E÷ÚUÙ ¶……M……Â ®…Â Ω˛…‰x…‰ {…Æ˙ ¶…“ ∫l……x…“™…
®… Ω˛±……+…Â EÚ…‰ ∂…… ®…±… EÚÆ˙E‰Ú <∫… |…EÚ…Æ˙ EÚ… ∫…∆∫……v…x… ™…Ω˛…ƒ
{…Ω˛±…“ §……Æ˙ ΩË˛*
∫…∆∫……v…x… i…EÚx…“EÚ
∫…∆∫……v…x… i…EÚx…“EÚ ∫…‰ ®…i…±…§… ΩË˛ |……h…“ E‰Ú ∂…Æ˙“Æ˙ p˘¥……Â EÚ…‰
C±……‰ Æ˙x… {……=b˜Æ˙ +…ËÆ˙ ±…¥…h… ±……™…x…“ u˘…Æ˙… BEÚ ®…∆n˘ +…ËÆ˙
±…∆§…“ |… GÚ™…… ®…Â  ¥…∫l…… {…i… EÚÆ˙x……* <∫… |… GÚ™…… EÚ“ 6
+¥…∫l……B∆ Ω˛…‰i…“ ΩÈ˛,  V…x…®…Â |…l…®… {……ƒS… +¥…∫l……+…Â ®…Â |…… h…™……Â
EÚ…‰ ∫……°Ú EÚÆ˙x…‰ EÚ… EÚ…™…« S…±…i…… ΩË˛ +…ËÆ˙ +∆ i…®… +¥…∫l……
{…ËEÚ EÚÆ˙x…‰ EÚ“ Ω˛…‰i…“ ΩË˛* ∫…∆∫……v…x… EÚ… EÚ…™…« ®…i∫™…x… E‰Ú i…“x…
P…∆]ı…Â E‰Ú +∆i…Æ˙ Ω˛…‰x…… S…… Ω˛B, x…Ω˛” i……‰ ®…UÙ±…“ ®…Â  x… Ω˛i…
|……‰]ı“x… EÚ®… ®……j…… ®…Â ™…… {…⁄h…«∞¸{… ∫…‰ x…π]ı Ω˛…‰ V……BM……*
V…‰±…“ °Ú∂… EÚ…‰ {…Ω˛±…‰ i……V…‰ {……x…“ ∫…‰ +SUÙ“ i…Æ˙Ω˛ ∫……°Ú EÚÆ˙E‰Ú
n˘…‰ ]÷ıEÚb‰˜ EÚÆ˙i…… ΩË˛; >{…Æ˙“ ¶……M… (|…UÙj…) +…ËÆ˙ x…“S…‰ EÚ…
¶……M… (¶…÷V… =n˘Æ˙ M…÷Ω˛… E‰Ú ∫……l…)* |…UÙj… EÚ…‰  °ÚÆ˙ ∫…‰ v……‰EÚÆ˙
|…l…®… ]ÈıEÚ ®…Â  °ÚÆ˙ ∫…‰ ∫…∆∫……v…x…  EÚ™…… V……i…… ΩË˛ +…ËÆ˙ §……EÚ“
EÚ…‰ °ÂÚEÚ  n˘™…… V……i…… ΩË˛*
I +¥…∫l……: +¥…i…Æ˙h… ∫l……x……Â ∫…‰ J…Æ˙“n˘x…‰ E‰Ú i…÷Æ∆˙i… §……n˘
V…‰±…“ °Ú∂… EÚ…‰ v……‰EÚÆ˙ ∫……°Ú EÚÆ˙E‰Ú 3  EÚ O…… C±……‰Æ˙“x… {……=b˜Æ˙
b˜…±…‰ M…™…‰ |…l…®… ]∆ıEÚ“ ®…Â 3-6 P…∆]ı…Â i…EÚ Æ˙J…… V……i…… ΩË˛*
II +¥…∫l……: <∫…E‰Ú §……n˘ V…‰±…“ °Ú∂… EÚ…‰ 150  EÚ O…… x…®…EÚ
b˜…±…“ M…™…“ n⁄˘∫…Æ˙“ ]∆ıEÚ“ ®…Â 24 P…∆]ı…Â i…EÚ Æ˙J…… V……i…… ΩË˛*
+§… BEÚ V…‰±…“ °Ú∂… EÚ… ¶……Æ˙ 50% i…EÚ EÚ®… Ω˛…‰ V……i…… ΩË˛*
III +¥…∫l……: <∫…E‰Ú §……n˘ V…‰±…“ °Ú∂… EÚ…‰ 150  EÚ O……
i…Ø˚¥……™…¬E÷Ú±…®… ®…Â V…‰±…“ °Ú∂… EÚ… ∫…∆∫……v…x…1185
V…‰±…“ °Ú∂… EÚ… ®…… ±…∂…
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 17
x…®…EÚ b˜…±…“ M…™…“ i…“∫…Æ˙“ ]∆ıEÚ“ ®…Â 24 P…∆]ı…Â i…EÚ Æ˙J…… V……i……
ΩË˛  V…∫…∫…‰ ∂…Æ˙“Æ˙ EÚ… ¶……Æ˙ +…ËÆ˙ ¶…“ EÚ®… Ω˛…‰ V……i…… ΩË˛*
IV +¥…∫l……: V…‰±…“  °Ú∂… EÚ…‰  °ÚÆ˙ 150  EÚ O…… x…®…EÚ
b˜…±…“ M…™…“ S……Ël…“ ]∆ıEÚ“ ®…Â 24 P…∆]ı…Â i…EÚ b˜…±…  n˘™…… V……i…… ΩË˛
 V…∫…∫…‰ ∂…Æ˙“Æ˙ EÚ… ¶……Æ˙ +…ËÆ˙ ¶…“ EÚ®… Ω˛…‰ V……i…… ΩË˛*
V +¥…∫l……: <x… x…®…⁄x……Â EÚ…‰ <∫{……i… E‰Ú ®…‰W… {…Æ˙ Æ˙J…EÚÆ˙
®…… ±…∂…  EÚB V……i…‰ ΩË˛ +…ËÆ˙ BEÚ E‰Ú >{…Æ˙ BEÚ E‰Ú ∞¸{… ®…Â
Æ˙J…  n˘B V……i…‰ ΩË˛* <∫… |… GÚ™…… ®…Â + v…EÚ {…b‰˜ p˘¥… EÚ…‰
 x…EÚ…±…  n˘™…… V……i…… ΩË˛ +…ËÆ˙ {……ƒS…¥…” ]∆ıEÚ“ ®…Â <x…EÚ…‰ BEÚ E‰Ú
>{…Æ˙ BEÚ E‰Ú ∞¸{… ®…Â ∫…∆¶… Æ˙i…  EÚ™…… V……i…… ΩË˛ ( S…j…-1)*
<∫…E‰Ú §……n˘ +…ËÆ˙ 150  EÚ O…… x…®…EÚ |…i™…‰EÚ {…Æ˙i……Â E‰Ú §…“S…
 S…b˜EÚÆ˙ {……Ï ±…l…“x… ∂…“]ı ∫…‰ +…¥…ﬁi… EÚÆ˙E‰Ú <∫… E‰Ú >{…Æ˙
{…™……«{i… ¶……Æ˙ Æ˙J…EÚÆ˙ ∫…∆{…“ b˜i…  EÚ™…… V……i…… ΩË˛* <∫… |…EÚ…Æ˙
EÚÆ˙x…‰ ∫…‰ ∂…Æ˙“Æ˙ ®…Â §……EÚ“ {…b‰˜ p˘¥… ¶…“ §……Ω˛Æ˙  x…EÚ±… V……i…… ΩË˛*
{……ƒS…¥…” |… GÚ™…… 72 P…∆]ı…Â i…EÚ S……±…⁄ Æ˙Ω˛i…“ ΩË˛* {…™……«¥…Æ˙h…“™…
+…p«˘i…… E‰Ú +x…÷∫……Æ˙ {… Æ˙Æ˙I…h… EÚ“ +¥… v… ®…Â {… Æ˙¥…i…«x… Ω˛…‰
∫…EÚi…… ΩË˛ +…ËÆ˙ ∫…∆∫……v…x… +…ËÆ˙ ∫…÷J……x…‰ EÚ… EÚ…®… UÙ…™……n˘…Æ˙
∫l……x… ®…Â Ω˛“  EÚ™…… V……i…… ΩË˛*
{…ËEÚ EÚÆ˙x…‰ EÚ… EÚ…®…: S…{…]ı… §…x……™…‰ M…B |…UÙj……Â EÚ…‰ {……Ï ±…l…“x…
l…Ë ±…™……Â ®…Â BEÚ E‰Ú >{…Æ˙ BEÚ E‰Ú ∞¸{… ®…Â b˜…±…EÚÆ˙  x…™……«i…
EÚ“ ∫…÷ ¥…v…… E‰Ú  ±…B ±…EÚb˜“ EÚ“ {…‰ ]ı™……Â ®…Â {…ËEÚ  EÚ™…… V……i……
ΩË˛*
{…EÚb˜ n˘Æ˙ EÚ®… Ω˛…‰ V……x…‰ {…Æ˙ +…ËÆ˙ ®…U÷ÙB +x™… ®…i∫™…x… EÚ…™……Á
EÚ“ +…‰Æ˙ v™……x… n‰˘x…‰ E‰Ú °Ú±…∫¥…∞¸{… V…‰±…“ °Ú∂… ®……Œi∫™…EÚ“
+…ËÆ˙ ∫…∆∫……v…x… 2005  n˘∫…∆§…Æ˙ i…EÚ ∫…®……{i… Ω˛…‰ M…™…‰ l…‰*
∂……™…n˘ ®… Ω˛±……+…Â u˘…Æ˙…  EÚ™…‰ M…™…‰ <∫… |…™……∫… ∫…‰ |…‰Æ˙h…… {……EÚÆ˙
+x™…  x…V…“ =t®…EÚi……«+…Â x…‰ ®…⁄±™…¥…Ãv…i… ∫…®…÷p˘“ =i{……n˘ E‰Ú
∫…∆∫……v…x… ∂…÷∞¸ EÚÆ˙x…‰ E‰Ú  ±…B |…‰ Æ˙i… §…x… V……B∆M…‰*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘,
]⁄ı ]ıEÚ…‰ Æ˙x… E‰Ú B®…. ®…… h…CEÚÆ˙…V…… +…ËÆ˙ ]ı“.B∫…. §……±…∫…÷•…®…h™…x…
u˘…Æ˙… EÚ“ M…™…“  Æ˙{……‰]«ı*
∫]ı“EÚ…‰{…∫… Ω‰˛Æ˙®……x…“,  V…∫…EÚ…‰ {…Ω˛±…‰ B∫…. ¥…… Æ˙M…‰]ı∫… EÚΩ˛…
V……i…… l……, BEÚ |…S…÷Æ˙ ¥…… h…ŒV™…EÚ V…… i… ΩË˛* i… ®…±… ®…Â ™…Ω˛
""{…÷Æ˙… +]¬ı]Ëı'' x……®… ∫…‰ ®…∂…Ω⁄˛Æ˙ ΩË˛* <∫…E‰Ú ∫l…⁄±… B¥…∆ S…i…÷πEÚ…‰h…“™…
+…EÚ…Æ˙ E‰Ú ∂…Æ˙“Æ˙ EÚ… Æ∆˙M… M…Ω˛Æ‰˙ ™…… Ω˛±EÚ… {…“i… ΩË˛ +…ËÆ˙ ∂…Æ˙“Æ˙
{…Æ˙ <v…Æ˙-=v…Æ˙ ¶…⁄Æ‰˙ Æ∆˙M… E‰Ú  S…ºx… +…ËÆ˙ {……∂¥……Á ®…Â §……Ω˛Æ˙
 x…EÚ±…‰ Ω÷˛B ®……∆∫…±… ]ı ⁄¨§…Æ˙EÚ±∫…  n˘J……B {…b˜i…‰ ΩÈ˛ ( S…j…-
1)* ™…Ω˛ ∫……v……Æ˙h…i…™…… 10-16 ®…“ M…Ω˛Æ˙…<« i…EÚ E‰Ú ∫…®…÷p˘“
P……∫… ™…… ∂…Ë¥……±…“™… ∫…∆∫i…Æ˙…Â ®…Â Æ˙Ω˛x…‰¥……±…… ΩË˛* ®……z……Æ˙ EÚ“
J……b˜“ E‰Ú ∫……<®……b˜…‰ ∫…™…… ∫…∆∫i…Æ˙…Â ∫…‰ <∫…E‰Ú  EÚ∂……‰Æ˙…Â (100-
200  ®… ®…“) EÚ“ ={…Œ∫l… i… {…Æ {…Ω±…‰ Ω“  Æ{……‰]« EÚ“ M…™…“ l…“*
]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â ∫…®…÷p˘“ EÚEÚb˜“ ∫]ı“EÚ…‰{…∫… Ω‰˛Æ˙®……x…“
EÚ… ®……Ë∫… ®…EÚ  ¥…n˘…‰Ω˛x…
1186
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 18
<∫… V…… i… EÚ…‰  x…™……«i… §……W……Æ˙ ®…Â EÚ®… ®…⁄±™… EÚ… ®……x…… V……i……
ΩË˛ C™……Â  EÚ ∫…∆O…Ω˛h… E‰Ú §……n˘ §……Ω˛Æ˙“ ¥……i……¥…Æ˙h… ®…Â +…ËÆ˙
=§……±…i…‰ ∫…®…™… <∫…EÚ“ ∂…Æ˙“Æ˙  ¶…Œii… +±…M… Ω˛…‰EÚÆ˙  ¥…P… ]ıi…
Ω˛…‰ V……i…… ΩË˛* ™…Ω˛  Æ˙{……‰]«ı EÚ“ V……i…“ ΩË˛  EÚ {…∫… °ÚEÚ I…‰j… ®…Â
<∫… V…… i… E‰Ú +…∆j… +…ËÆ˙ V…x…x…O…∆l…“ ∫l……x…“™… ±……‰M……Â E‰Ú §…“S…
§…Ω÷˛i… Ω˛“ ∫¥…… n˘π]ı ®……x…‰ V……i…‰ ΩË˛  V…x…EÚ…‰ ¥…‰ EÚSS…‰ ∞¸{… ®…Â
J……i…‰ ΩË˛ ™…… <x…EÚ… Æ˙∫… §……‰i…±… ®…Â ∫…∆O… Ω˛i… EÚÆ˙E‰Ú |… i… §……‰i…±…
3.00 AU $ {…Æ˙ §…‰S…  n˘™…… V……i…… ΩË˛* <∫…EÚ… ∫¥……n˘ EÚSS…‰
∂…÷ŒCi…™……Â E‰Ú ∫…®……x… l……‰b˜… ∫…… v…Œi¥…EÚ ΩË˛*
{…‰ x…x…∫…÷±……Æ˙ ®…±…‰ ∂…™…… ®…Â <∫… V…… i… EÚ…  ¥…n˘…‰Ω˛x… <∫…E‰Ú
+…Ëπ…v…“™… M…÷h……Â EÚ“ o˘Œπ]ı ®…Â  EÚ™…… V……i…… ΩË˛* {…Ω˛±…‰ <∫…EÚ…‰
"M……®……]ı +…Ï™…±…' +…ËÆ˙ "M……®……]ı ¥……]ıÆ˙' E‰Ú ∞¸{… ®…Â ∫…∆∫…… v…i…
 EÚ™…… V……i…… l…… +…ËÆ˙ +…V… +…Ëπ…v…“ §……®…, ]⁄ıl… {…‰∫]ı +…ËÆ˙
∫……§…⁄x… E‰Ú ∞¸{… ®…Â +…®……∂…™… µ…h… E‰Ú <±……V… E‰Ú  ±…B +…ËÆ˙
n˘n«˘ ∫…∆Ω˛…Æ˙“ ={…S……Æ˙ ={…™……‰M…  EÚ™…… V……i…… ΩË˛* ®…±…™……
 ¥…∂¥… ¥…t…±…™… E‰Ú ¥…ËY…… x…EÚ…Â x…‰ n˘n«˘ EÚ®… EÚÆ˙x…‰, V…±…x… EÚ®…
EÚÆ˙x…‰ +…ËÆ˙ J…V…±…Æ˙…‰v…“ E‰Ú ∞¸{… ®…Â <∫…EÚ“ I…®…i…… ®…Â  Æ˙{……‰]«ı
EÚ“ ΩË˛* <∫…EÚ… + i…  ¥…n˘…‰Ω˛x…, +…V… J…i…Æ‰˙ ®…Â {…b˜“ EÚΩ˛x…‰¥……±…“
<∫… V…… i… E‰Ú |…¶…¥… P…]ı…x…‰ EÚ… EÚ…Æ˙h… §…x… V……BM……* +…V…
<∫… {…Æ˙ +…v…… Æ˙i… =t…‰M… EÚSS…‰ ®……±… E‰Ú  ±…B {…b˜…‰∫…“ n‰˘∂……Â
{…Æ˙  x…¶…«Æ˙ Æ˙Ω˛i…… ΩË˛*
]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â EÚ±…¥……∫…±… I…‰j… ®…Â ¥…π…« 2004 i…EÚ <∫…
V…… i… EÚ… + v…EÚ®……j…… ®…Â ∫…∆∫……v…x…  EÚ™…… M…™…… ΩË˛* ™…Ω˛…ƒ <∫…
EÚ“ ®……Œi∫™…EÚ“ ®…<« ∫…‰ V…⁄x… E‰Ú +…x……™… Æ˙…‰v… E‰Ú ∫…®…™… ®…U÷Ù+…Æ˙…Â
EÚ…‰ +…™… EÚ®……x…‰ EÚ… BEÚ + i… Æ˙Ci… ª……‰i… ΩË˛* +…Ë∫…i…x…
S……±…“∫… n‰˘∂…“ x……¥… Ω˛Æ˙ Æ˙…‰W… <∫… V…… i… E‰Ú ®…i∫™…x… ®…Â ±…M…“
Æ˙Ω˛i…“ ΩË˛, |… i… ™……x… 7-10  x…®…VV…EÚ EÚ…Ã®…EÚ ∫…÷§…Ω˛ 3 §…V…‰
∫…‰ 11 §…V…‰ i…EÚ ∫…®…÷p˘ ®…Â 9-10 °Ú…n˘®… M…Ω˛Æ˙…<« ®…Â b⁄˜§…EÚÆ˙
∫…®…÷p˘“ EÚEÚ b˜™……Â EÚ… ∫…∆O…Ω˛h… EÚÆ˙i…‰ ΩË˛* |… i… EÚ…Ã®…EÚ u˘…Æ˙…
+…Ë∫…i…x… 500 EÚ“ n˘Æ˙ {…Æ˙ Ω˛Æ˙ Æ˙…‰W… ±…M…¶…M… 20,000
∫…®…÷p˘“ EÚEÚ b˜™……Â EÚ… ∫…∆O…Ω˛h…  EÚ™…… V……i…… ΩË˛  V…x…EÚ…‰ §……Æ˙±……Â
®…Â ∫…∆¶… Æi… EÚÆE‰Ú ∫…∆∫…… v…i…  EÚ™…… V……i…… ΩË˛* ∫…∆O… Ωi… x…®…⁄x……Â EÚ“
±…∆§……<« +…ËÆ˙ ¶……Æ˙ GÚ®…∂…: 131  ®… ®…“ E‰Ú ®……v™… +…EÚ…Æ˙ E‰Ú
∫……l… 85-190  ®… ®…“ +…ËÆ 37-120 O…… (67.6 O……) l……*
 S…j… 1. ∫]ı“EÚ…‰{…∫… Ω‰˛Æ˙®……x…“  S…j… 2. ∫…∆∫…… v…i… ∫]ı“EÚ…‰{…∫… Ω‰˛Æ˙®……x…“ ∫…÷J……x…‰ EÚ… o˘∂™…
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 19
∫…∆O…Ω˛“i… x…®…⁄x……Â EÚ…‰ Æ‰˙i… +…ËÆ˙ ±…M…“ Ω÷˛<« +x™… S…“W……Â EÚ…‰
 x…EÚ…±…x…‰ E‰Ú  ±…B +SUÙ“ i…Æ˙Ω˛ v……‰x…‰ E‰Ú §……n˘ §…b‰˜ +±…⁄ ®… x…™…®…
§…Æ˙i…x……Â ®…Â BEÚ P…∆]‰ı i…EÚ §…“S… §…“S… ®…Â  Ω˛±……EÚÆ˙ =§……±…i…‰ ΩË˛
+…ËÆ˙ ]ıÆ˙{……‰ ±…x… ™…… EÚ…‰™…Æ˙ ®……]ı {…Æ˙ BEÚ P…∆]‰ı i…EÚ ∫…÷J……i…‰
ΩË˛* +…v…… ∫…⁄J…‰ x…®…⁄x……Â EÚ…‰ i…÷Æ˙xi… Ω˛“  ∫…®…‰x]ı ]∆ı EÚ™……Â ®…Â
b˜…±…EÚÆ˙ 24 P…∆]ı…Â i…EÚ ±…¥… h…i…  EÚ™…… V……i…… ΩË˛* ±…¥… h…i…
x…®…⁄x……Â EÚ…‰  °ÚÆ˙ BEÚ P…∆]‰ı i…EÚ =§……±…i…‰ ΩË˛ +…ËÆ˙ +∆i… ®…Â i…“x…
 n˘x……Â i…EÚ v…⁄{… ®…Â ∫…÷J……i…‰ ΩË˛ ( S…j…-2)* +SUÙ“ i…Æ˙Ω˛ ∫…÷J……™…‰
M…™…‰ x…®…⁄x……Â EÚ…‰ ¥……™…÷Æ˙…‰v…“ {……j……Â ®…Â ¶…Æ˙EÚÆ˙  x…™……«i… EÚÆ˙x…‰ E‰Ú
 ±…B EÚ“π…√…EÚÆË˙ EÚ…‰ ¶…‰V…  n˘™…… V……i…… ΩË˛* |… i…  EÚ O…… 250-
300 ]÷ıEÚb‰˜ Ω˛…ÂM…‰ +…ËÆ˙ 280-300 Ø˚ E‰Ú ®…⁄±™… ÆÈ˙S… {…Æ˙
|… i… ]÷ıEÚb‰˜ {…Æ˙ ±……¶… 35 {…Ë∫…‰ ΩË˛* §…‰∂…-n˘-®…‰Æ˙ EÚ“ ±…∆§……<«
+…ËÆ˙ ∫…÷J……™…“ M…™…“ +¥…∫l…… ®…Â ¶……Æ˙ GÚ®…∂…: 50-70  ®… ®…“
(63  ®… ®…“) +…ËÆ˙ 7-10 O…… (9.2 O……) l…‰*
®……z……Æ˙ EÚ“ J……b˜“ ∫…‰ <∫… V…… i… EÚ“ ={…Œ∫l… i… {…Ω˛±…‰ Ω˛“
 Æ˙{……‰]«ı EÚÆ˙x…‰ {…Æ˙ ¶…“ <i…x…“ ¶……Æ˙“ ®……j…… ®…Â  ¥…n˘…‰Ω˛x… +¶…“ i…EÚ
 Æ˙{……‰]«ı x…Ω˛” EÚ“ M…™…“ ΩË˛* ®……z……Æ˙ EÚ“ J……b˜“ ®…Â BEÚ ®……Œi∫™…EÚ“
E‰Ú ∞¸{… ®…Â <∫… V…… i… EÚ…  ¥…EÚ…∫… x…™…“ ∫…∆{…n˘… E‰Ú ∞¸{… ®…Â
<∫…EÚ“  x…™……«i… ∂…C™…i…… ¥™…Ci… EÚÆ˙i…“ ΩË˛* EÚ®… ¥…∫…… E‰Ú
∫…∆{…÷π]ı |……‰]ı“x… J……t Ω˛…‰x…‰ {…Æ˙ ¶…“ EÚ<« {…Œ∂S…®…“ n‰˘∂……Â ®…Â ∫…®…÷p˘“
EÚEÚ b˜™……Â EÚ…‰ <∫…EÚ“ +…Ëπ…v…“™… M…÷h…i…… E‰Ú EÚ…Æ˙h… + v…EÚ
|…®…÷J…i…… n˘“ V……i…“ ΩË˛* Ω˛…±… E‰Ú +v™…™…x… ™…Ω˛ ¥™…Ci… EÚÆ˙i……
ΩË˛  EÚ ∫…®…÷p˘“ E∆ÚEÚ b˜™……ƒ "®™…⁄EÚ…‰{……‰ ±…∫……GÚ“b¬˜∫…' (={……Œ∫l…
EÚ“ Æ˙S…x…… E‰Ú ±…B ={…™……‰ M…i… ¥…∫i…÷; +i…: ∫…Œxv…∂……‰l… ∫…‰ Ω˛…‰x…‰
¥……±…… n˘n«˘ EÚ®… EÚÆ˙x…‰ E‰Ú  ±…B ={…™……‰M…“) +…ËÆ˙ "∫……{……‰ x…x∫…'
(∂……‰l… Æ˙…‰v… EÈÚ∫…Æ˙ Æ˙…‰v… M…÷h…i……B∆) ∫…‰ ∫…®…ﬁr˘ ΩË˛ +…ËÆ˙
V…“¥…+…Ëπ…v…“™… +x…÷∫…∆v……x… ®…Â §…Ω÷˛i… Ω˛“ ®…Ω˛i¥…{…⁄h…«  ∫…r˘ EÚÆ‰˙M……*
Ω˛…±… ®…Â V……{……x… E‰Ú ±……‰M……Â x…‰ BEÚ ∫…®…÷p˘“ EÚEÚb˜“ V…… i… ∫…‰ BS…
+…< ¥…“ Æ˙…‰v… +…Ëπ…v… E‰Ú  ±…B BEÚ∫¥… ({…Ë]ıx]ı) |……{i…  EÚ™……
ΩË˛* ¶……Æ˙i… ®…Â ∫…®…÷p˘“ EÚEÚ b˜™……Â E‰Ú V…“¥…+…Ëπ…v…“™… {…Ω˛±…÷+…Â
{…Æ˙ E÷ÚUÙ +v™…™…x… S…±……™…‰ M…B ΩÈ˛* |……EﬁÚ i…EÚ ∫…∆∫i…Æ˙…Â ®…Â
|…S…÷Æ˙ ®……j…… ®…Â ={…Œ∫l…i… Ω˛…‰x…‰ {…Æ˙ ¶…“ BEÚ J……t =i{……n˘ E‰Ú
∞¸{… ®…Â ™…… +…Ëπ…v…“™… M…÷h……Â EÚ“ o˘Œπ]ı ®…Â P…Æ‰˙±…⁄ §……W……Æ˙ ®…Â
∫…®…÷p˘“ EÚEÚ b˜™……Â x…‰ ∫¥…“EÚ…™…«i…… x…Ω˛” |……{i… EÚ“ ΩË˛* EÚ<« n‰˘∂……Â
®…Â +…Ëπ…v…“™… {…Ω˛±…÷+…Â E‰Ú  ±…B + v…EÚi…Æ˙ +J……t +…ËÆ˙
EÚ®… ¥…… h…ŒV™…EÚ ®…⁄±™… EÚ“ V…… i…™……Â EÚ…  ¥…n˘…‰Ω˛x…  EÚ™…… V……i……
ΩË˛* EÚ<« |…EÚ…Æ˙ E‰Ú +…Ëπ…v…“™… +…¥…∂™…EÚi……+…Â E‰Ú  ±…B  x…®x…
¥…… h…ŒV™…EÚ ®…⁄±™… EÚ“ ∫]ı“EÚ…‰{…∫… Ω‰˛Æ˙®……x…“ EÚ…  ¥…n˘…‰Ω˛x… <∫…EÚ…
BEÚ =ii…®… =n˘…Ω˛Æ˙h… ΩÈ˛* +i…& =SS… ∂…C™…i…… EÚ“ <x…
∫…∆{…n˘…+…Â EÚ“ +…‰Æ˙ =t®…EÚi……«+…Â u˘…Æ˙… v™……x… n‰˘x…‰ EÚ… ∫…®…™…
 x…EÚ±… S…÷EÚ… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘,
]⁄ı ]ıEÚ…‰ Æ˙x… E‰Ú +…∂…… {…“.B∫…. +…ËÆ˙  n˘¥……EÚÆ˙ u˘…Æ˙… i…Ë™……Æ˙ EÚ“
M…™…“  Æ˙{……‰]«ı*
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 20
M…÷V…Æ˙…i… +…ËÆ˙ ®…Ω˛…Æ˙…π]≈ı i…]ı +…x……™… +…ËÆ˙ "b˜…‰±…' V……±……Â ®…Â
B∫…‰]ı∫… V…… i… EÚ“  x…™… ®…i… ®……Œi∫™…EÚ“ E‰Ú  ±…B  ¥…J™……i… ΩË˛
+…ËÆ˙ ™…Ω˛ V…… i… <∫… i…]ı E‰Ú ∫…¶…“ ®……∆∫……Ω˛…Æ˙“ ®…UÙ ±…™……Â E‰Ú
 ±…B  ¥… ∂…π]ı J……t ¶…“ ΩË˛* ¶……Æ˙i… E‰Ú n˘ I…h…-{…Œ∂S…®… i…]ı ®…Â
{……™…“ V……x…‰¥……±…“ V…… i…™……Â ®…Â ∫…§…∫…‰ ∫……®……x™… +…ËÆ˙ ¥…… h…ŒV™…EÚ
®…Ω˛i¥… E‰Ú ∫…Æ˙M…‰Œ∫]ıb˜…Â ®…Â ∫…§…∫…‰ §…b˜“ V…… i… ΩË˛ B∫…‰]ı∫…
<Œxb˜EÚ∫… V……‰ 40  ®… ®…“ i…EÚ EÚ… + v…EÚi…®… +…EÚ…Æ˙ |……{i…
EÚÆ˙i…“ ΩË˛* ™…Ω˛ ®…v™…V…±… I…‰j… ®…Â ™…… +{…i…]ı“™… V…±…I…‰j……Â ®…Â
>{…Æ˙“ i…±… ®…Â §…b‰˜ §…b‰˜ Z…÷hb˜…Â ®…Â |…i™…I… Ω˛…‰i…“ ΩË˛* EÚx……«]ıEÚ
i…]ı {…Æ˙ <∫…EÚ“  x…™… ®…i… ®……Œi∫™…EÚ“ x…Ω˛” ΩË˛,  °ÚÆ˙ ¶…“  ∫…i…∆§…Æ˙-
+Ci…⁄§…Æ˙ EÚ“ ®……Œi∫™…EÚ“ ®…Â EÚ¶…“ EÚ¶…“ ¶……Æ˙“ ®……j…… ®…Â
{…EÚb˜“ V……i…“ ΩË˛* <∫…EÚ“ ®……Œi∫™…EÚ“ i…]ı E‰Ú |…¥……Ω˛ ®…Â +…x…‰¥……±…‰
{… Æ˙¥…i…«x……Â {…Æ˙ ∫…⁄S…x…… n‰˘i…“ ΩË˛ +…ËÆ˙ ®……Œi∫™…EÚ“ EÚ“  x…™… ®…i…i……
+…ËÆ ∫…°Ú±…i…… |…¥……Ω E‰Ú °ËÚ±……¥… +…ËÆ˙ {……]Êıx… {…Æ˙ +… ∏…i… ΩË*
EÚx……«]ıEÚ i…]ı {…Æ˙ Œ∫l…i… ®…÷Æ˙b‰˜∂¥…Æ˙ J……b˜“ n‰˘∂…“ ™……x……Â E‰Ú  ±…B
∫…÷Æ˙ I…i… P……]ı |…n˘…x… EÚÆ˙i…… ΩË˛* 2006, ®…<« E‰Ú |…l…®… Ω˛}i…‰
E‰Ú n˘…ËÆ˙…x… J……b˜“ ®…Â BEÚ B∫…‰]ı∫… Z…÷hb˜ EÚ… |…¥…‰∂… Ω÷˛+… V……‰
∫l……x…“™… ®…U÷Ù+…Æ˙…Â E‰Ú  ±…B +SUÙ“ {…EÚb˜ ®…Â {… Æ˙h…i… Ω÷˛+…*
3 ®…<« ∫…‰ 8 ®…<« i…EÚ ™…Ω˛ ®……Œi∫™…EÚ“ V……Æ˙“ Æ˙Ω˛“* <x… UÙΩ˛
 n˘x……Â E‰Ú n˘…ËÆ˙…x… 20 ∫…‰ 30  ®… ®…“ i…EÚ E‰Ú +…EÚ…Æ˙ E‰Ú 2 ∫…‰
3 ]ıx… B∫…‰]ı∫… V…… i… EÚ“ {…EÚb˜ Ω÷˛<« l…“* B∫…‰]ı∫… ®……Œi∫™…EÚ“
E‰Ú  ±…B  ¥…∂…‰π… f∆¯M… ∫…‰ ∞¸{…… ™…i… ∫…∆¶……Æ˙ ∫…‰ ®……Œi∫™…EÚ“
S…±……™…“ l…“* ®…UÙÆ˙ V……±… ∫…‰ §…x……™…… M…™…… <∫… ∫…∆¶……Æ˙ EÚ… ®…÷∆Ω˛
S…i…÷πEÚ…‰h…“™… Ω˛…‰i…… ΩË˛* ®…÷∆Ω˛ EÚ…  ¥…∫i……Æ˙ 5x12 °Ú“]ı ΩË˛*
V……±… EÚ… ®…÷∆Ω˛ |…§…±… ∞¸{… ®…Â P…x…‰ EÚ{…b‰˜ ∫…‰ S…i…÷πEÚ…‰h…“™…
+…EÚ…Æ˙ ®…Â §…÷x……™…… V……i…… ΩË˛ +…ËÆ˙ +…∆i…Æ˙“ ¶……M… f¯“±…… UÙ…‰b˜
n‰˘i…… ΩË˛* V……±… EÚ…‰ 5 °Ú“]ı ±…∆§……<« E‰Ú n˘…‰ J…®¶……Â E‰Ú n˘…‰x……Â +O…
®…Â §……∆v…  n˘™…… V……i…… ΩË˛ +…ËÆ˙ J……b˜“ ®…Â n˘…‰ +…n˘ ®…™……Â u˘…Æ˙…
J…”S…  n˘™…… V……i…… ΩË˛ ( S…j…-1)* V……±… EÚ…‰ =l…±…‰ V…±…I…‰j……Â ®…Â
¶…Æ˙x…‰ i…EÚ ±…M……i……Æ˙ J…”S…  n˘™…… V……i…… ΩË˛* {…EÚb˜ EÚ…‰ i…]ı ®…Â
Æ˙J…‰ ]ı…‰EÚ Æ˙™……Â ®…Â ¶…Æ˙EÚÆ˙ ∂……®… i…EÚ V……±… J…”S…x…‰ EÚ… EÚ…®…
W……Æ˙“ EÚÆ˙i…… ΩË˛* J……b“ =l…±…… Ω…‰x…‰ E‰Ú EÚ…Æ˙h… §…SS……Â ∫… Ωi…
{… Æ˙¥……Æ˙ ∫…n˘∫™… <∫… ®……Œi∫™…EÚ“ ®…Â ∂…… ®…±… Ω˛…‰i…‰ ΩÈ˛* ™…Ω˛
®……Œi∫™…EÚ“ + x…™… ®…i… +…ËÆ˙ +x…x…÷®…‰™… Ω˛…‰x…‰ E‰Ú EÚ…Æ˙h… ∫…¶…“
EÚx……«]ıEÚ EÚ“ ®…÷Æ˙b‰˜∂¥…Æ˙ J……b˜“ ®…Â 2006 ®…<« E‰Ú n˘…ËÆ˙…x… B∫…‰]ı∫…
®……Œi∫™…EÚ“ - BEÚ  ]ı{{…h…“
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 S…j… 1. B∫…‰]ı∫… E‰Ú ∫…∆O…Ω˛h… E‰Ú  ±…B  ¥…∂…‰π… ∞¸{… ∫…‰
∞¸{…… ™…i… ∫…∆¶……Æ˙ EÚ… |…S……±…x…
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 21
®…U÷ÙB BEÚ ∫…‰]ı ∫…∆¶……Æ˙ |…S……±…x… E‰Ú  ±…B i…Ë™……Æ˙ EÚÆ˙E‰Ú
Æ˙J…i…‰ ΩË˛*
l……‰EÚ §……W……Æ˙ ®…Â ∫…÷J……B M…B B∫…‰]ı∫… |… i…  EÚ O…… 100-
150/- Ø˚ i…EÚ EÚ… ®…⁄±™… {……i…… ΩË˛* M…Æ˙®…“ E‰Ú ®……Ë∫…®… ®…Â
B∫…‰]ı∫… EÚ“ ®……Œi∫™…EÚ“ ®…U÷Ù+…Æ˙…Â E‰Ú  ±…B BEÚ ¥…Æ˙n˘…x… ΩË˛
C™……Â  EÚ i……W…‰ Œ∫l… i… EÚ“ i…÷±…x…… ®…Â ∫…÷J……™…‰ M…B B∫…‰]ı∫… EÚ…
§……W……Æ˙ ¶……¥… =SS… Ω˛…‰i…… ΩË˛ +…ËÆ˙ BEÚ Ω˛“  n˘x… ®…Â ÀS…M…]ı
{……Â b˜SS…‰Æ˙“ {……‰i……∏…™… ®…Â 13-4-2006 EÚ…‰ ±……<« M…<« +…x……™…
{…EÚb˜ ®…Â i… ®…±… ®…Â ""{…SS… x…xb÷˜'' EÚΩ˛±……x…‰ ¥……±…… {……‰]⁄«ı x…b˜
EÚEÚ]«ı EËÚ Æ˙Œ§b˜∫… ±…⁄ ∫…°‰ÚÆ˙… EÚ“ BEÚ +∆b˜¥……Ω˛“ ®……n˘… ¶…“
l…“* <∫…EÚ… {…ﬁπ`ˆ B¥…∆ n˘…‰x……Â S…‰ ±…{…‰b˜ ±…‰{……∫… +…x…¬∫…‰ Æ˙°‰ÚÆ˙…
x……®…EÚ §…Æ˙x…… EÚ±∫… ∫…‰ +…¥…ﬁi… n‰˘J…… M…™……* <∫… ®……n˘… EÚE«Ú]ı
S…‰z…<«-{……Â b˜SS…‰Æ˙“ i…]ı…Â ®…Â +¥…i…Æ˙h…  EÚB M…B {……‰]⁄«ı x…b˜
EÚE«Ú]ı…Â {…Æ˙ §…∫…… §…Æ˙x…… EÚ±∫…
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 S…j… 1.  S…j… 2.
+SUÙ“ i…Æ˙Ω˛ ∫…⁄J… ¶…“ V……i…… ΩË˛* ∫…÷J……™…‰ M…B B∫…‰]ı∫… EÚ…‰
¥……™…÷Æ˙…‰v… {……j……Â ®…Â ±…∆§…‰ EÚ…±… i…EÚ ∫…∆¶… Æ˙i…  EÚ™…… V…… ∫…EÚi……
ΩË˛ +…ËÆ˙  =SS… ®……ƒM… E‰Ú ®……x…∫…⁄x… E‰Ú n˘…ËÆ˙…x… =SS… ®…⁄±™… {…Æ˙
 §…EÚ  n˘™…… V…… ∫…EÚi…… ΩË˛* <x… UÙΩ˛  n˘x……Â EÚ“ ®……Œi∫™…EÚ“ ∫…‰
|……{i… Æ˙EÚ®… ±…M…¶…M… 1.5 ±……J… Ø˚{…B l……*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®……ƒM…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘, ®……ƒM…±…⁄Æ˙
E‰Ú B.{…“.  n˘x…‰∂…§……§…÷, {…“.™…⁄. ∫…CEÚ Æ˙™…… +…ËÆ˙ {…“.E‰Ú. EﬁÚπh…E÷Ú®……Æ˙
u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“  Æ˙{……‰]«ı*
EÚ“ {…ﬁπ`ˆ ¥…®…« S……Ëb˜…<« 93  ®… ®…“ +…ËÆ˙ ¶……Æ˙ 68 O…… l……*
<∫… EÚE«Ú]ı {…Æ˙ E÷Ú±… 65 B±…. +…x∫…‰ Æ˙°‰ÚÆ˙… n‰˘J…‰ M…B +…ËÆ˙
=x…EÚ“ ±…∆§……<« 25 ∫…‰ 32  ®… ®…“ ®…Â  ¥… ¥…v… l…“* <x…
§……Æ˙x……ŒC±…∫… E‰Ú §…“S… 5 x……±…“™… EﬁÚ ®…™……Â EÚ…‰ ¶…“ n‰˘J…“ M…™…“
l…“* ™…Ω˛ ®…xn˘ GÚ∫]‰ı ∂…™…x… B±…. +…x∫…‰ Æ˙°‰ÚÆ˙… ¶……Æ˙i… E‰Ú
{…⁄¥…‘™… i…]ı {…Æ˙ ∫……v……Æ˙h…i…™…… {……™…‰ V……x…‰¥……±…‰ §……Æ˙x……ŒC±…∫…
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 22
®…÷∆§…<« E‰Ú x™…⁄ °‰ÚÆ˙“ ¥……°«Ú ®…Â V……¥……x…“∫… EÚ…=x……‰∫… ∂…∆E÷Ú∂…
Æ˙…<x……‰{]ı“Æ˙… V……¥…… x…EÚ… Z…÷hb˜ EÚ… +¥…i…Æ˙h…
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V……¥……x…“∫… EÚ…=x……‰∫… ∂…∆E÷Ú∂…, Æ˙…<x……‰{]ı“Æ˙… V……¥…… x…EÚ… E‰Ú Z…÷hb˜…Â
EÚ… +¥…i…Æ˙h… BEÚ +{…⁄¥…« §……i… ΩË˛* ®…U÷ÙB <x… ®…UÙ ±…™……Â E‰Ú
Z…÷hb˜…Â EÚ…‰ ""EÚ…±…… §……n˘±…'' E‰Ú ∫…®……x… n‰˘J…x…‰ EÚ“  Æ˙{……‰]«ı
EÚÆ˙x…‰ {…Æ˙ ¶…“ <∫… Z…÷hb˜ EÚ…‰ ∫……v……Æ˙h…i…™…… {…EÚb‰˜  §…x…… UÙ…‰b˜
n‰˘i…… ΩË˛*  n˘x……∆EÚ 9-12-05 EÚ…‰ x™…⁄ °‰ÚÆ˙“ ¥……°«Ú E‰Ú BEÚ
+…x……™…EÚ u˘…Æ˙… 28 x…®…⁄x…‰ E‰Ú BEÚ Z…÷hb˜ EÚ“ {…EÚb˜ BEÚ
+{…⁄¥…« §……i… Ω˛…‰i…“ Ω÷˛<« <∫… I…‰j… ∫…‰ |…l…®…  Æ˙{……‰]«ı l…“* <∫…E‰Ú
{…Ω˛±…‰ n˘…‰ §……Æ˙ ®……z……Æ˙ EÚ“ J……b˜“ ∫…‰ ∫…®……x… Z…÷hb˜ E‰Ú §……Æ‰˙ ®…Â
 Æ˙{……‰]«ı EÚ“ M…™…“ l…“*
Z…÷hb˜ EÚ“ ®…UÙ ±…™……Â ®…Â x…Æ˙ x…®…⁄x……Â EÚ“  §…®§… S……Ëb˜…<« 98-99
∫…‰ ®…“ +…ËÆ˙ ®……n˘ x…®…⁄x……Â EÚ“ 100-104 ∫…‰ ®…“ E‰Ú §…“S… n‰˘J…“
M…™…“* <∫… {…EÚb˜ ®…Â =±±…‰J…x…“™… §……i… ™…Ω˛ ΩË˛  EÚ {…EÚb˜“
M…™…“ ∫…¶…“ ®……n˘… ®…UÙ ±…™……ƒ  §…x…… {…“i…EÚ E‰Ú {… Æ˙{…C¥… ß…⁄h……Â E‰Ú
∫……l… M…¶…«¥…i…“ l…“ +…ËÆ˙ x…Æ˙ x…®…⁄x…‰ EËÚ±∫…“¶…⁄i… +…À±…M…EÚ…Â E‰Ú
ΩÈ˛* <∫…EÚ“ §…f¯i…“ E‰Ú S…Æ˙h……Â ®…Â BEÚ {±…¥…EÚ“™… x……ÏŒ{±…™…Æ˙
+¥…∫l…… +…ËÆ˙ ∫…®…÷p˘ ®…Â §…™……‰∫…, {±……Œ∫]ıEÚ §……‰ ]ı±∫…, ∂…Ë¥……±…
™…… ±…EÚb˜“ ]÷ıEÚb˜…Â V…Ë∫…‰ {±…¥…EÚ“™… S…“V……Â {…Æ˙ §…∫…EÚÆ˙  §…i……x…‰
EÚ… ∫……< |…b˜  b˜®¶…EÚ“™… +¥…∫l…… ∂…… ®…±… ΩË˛* <x…EÚ… BEÚ
UÙ…‰]ı… ∫…… ∫]ı…±EÚ ΩË˛  V…∫…∫…‰ ™…‰ ∫…“ ®…i… S……±…x… EÚÆ˙i…‰ ΩÈ˛* ™…‰
 ∫…Æ˙“ E‰Ú |…™……‰M… EÚÆ˙E‰Ú +¥…∫……n˘…Â ∫…‰ {±…¥…EÚ ∫…∆O… Ω˛i… EÚÆ˙E‰Ú
J……i…‰ ΩË˛* §……Æ˙x…… EÚ±∫…  u˘À±…M…“ |……h…“ ΩË˛ +…ËÆ˙ +{…x…‰ +…{…
+…ËÆ˙ ∫…∆EÚÆ˙h… ∫…‰  x…π…‰S…x… E‰Ú  ±…B ∫…I…®… ΩË˛* B±…. +…x∫…‰ Æ˙°‰ÚÆ˙…
∫……v……Æ˙h…i…™…… {±…¥…EÚ“™… ¥…∫i…÷+…Â {…Æ˙ Æ˙Ω˛x…‰ ¥……±…‰ ΩË˛ +…ËÆ˙
{……‰]⁄«ı x…b˜ EÚE«Ú]ı V…Ë∫…‰ V…“¥…∆i… |…… h…™……Â {…Æ˙ <∫… E‰Ú ±…M……¥… {…Æ˙
™…Ω˛ |…l…®…  Æ˙{……‰]«ı ΩË˛* ∫……v……Æ˙h…i…™…… EÚE«Ú]ı §…f¯i…“ E‰Ú S…Æ˙h……Â
®…Â E∆ÚEÚ…±… =i……Æ˙i…‰ ΩÈ˛* ±…‰ EÚx… <∫… EÚE«Ú]ı E‰Ú {…ﬁπ`ˆ {…Æ˙
§……Æ˙x…… EÚ±……Â EÚ“ ¶……Æ˙“ ∫…∆J™…… ®…Â ±…M……¥… ∫…‰ ™…Ω˛ ®……±…⁄®…
{…b˜i…… ΩË˛  EÚ <∫… EÚE«Ú]ı x…‰ n˘“P…« EÚ…±… ∫…‰  x…®……ÊS…x… x…Ω˛”
 EÚ™…… ΩË˛*
S…‰z…<« +{…i…]ı“™… ∫…®…÷p˘ ∫…‰ {…EÚb‰˜ M…™…‰ +…ËÆ˙ BEÚ {……‰]⁄«ı x…b˜
EÚEÚ]«ı ( ∫…±±…… ]≈ı…xC™…÷§…… Æ˙EÚ… ®……n˘…-{…ﬁπ`ˆ ¥…®…« S……Ëb˜…<« 208
 ®… ®…“ +…ËÆ˙ 1.2  EÚ O…… ¶……Æ˙) E‰Ú {…ﬁπ`ˆ ®…Â ¶…“ E÷ÚUÙ +…EÚ…‰x…
§……Æ˙x…… EÚ±… (§……±……x…∫… +…ÏŒ®°Ú]≈ı…<]ı) EÚ… ±…M……¥… ( S…j…-2)
15-4-2006 EÚ…‰  Æ˙{……‰]«ı EÚ“ M…™…“ ΩË˛* ™…t {… {……‰]⁄«ı x…b˜
EÚE«Ú]ı EËÚ Æ˙Œ§b˜∫… ±…⁄ ∫…°‰ÚÆ˙… {…Æ˙ <∫… |…EÚ…Æ˙ ¶……Æ˙“ ®……j…… ®…Â
±…‰{…∫… +…x∫…‰ Æ˙°‰ÚÆ˙… EÚ… ±…M……¥…  {…Ω˛±…“ §……Æ˙ n‰˘J…… M…™…… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰z…<« E‰Ú
{…“.  i…Ø˚®…÷±…÷ u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“  Æ˙{……‰]«ı*
∫….®…….∫…⁄.∫…‰., i… ¥…  ¥… +∆EÚ ∫…∆ : 189 V…÷±……<«, +M…∫i…,  ∫…i…∆§…Æ˙,, 2006 23
∫……l… |……Ëf¯ l…‰*
{…‰]ı E‰Ú {…Æ˙“I…h… EÚÆ˙x…‰ {…Æ˙ Ω˛±E‰Ú Ω˛Æ‰˙ Æ∆˙M… EÚ… ª……¥…,  u˘EÚ{……]ı“
EÚ¥…S……Â E‰Ú ]÷ıEÚb‰˜, {…∆EÚ +…ËÆ˙ +{…S… ¥…∫i…÷B∆ {……™…‰ M…™…‰*
{…Æ˙“ I…i… x…®…⁄x……Â ®…Â {…S……∫… |… i…∂…i… EÚ“ +…Ω˛…Æ˙ x… ±…™……ƒ ∂…⁄x™…
l…”* ™…‰ ¥…ﬁ∆n˘S…Æ˙ V…… i…™……ƒ ΩÈ˛*
|…i™…‰EÚ M…¶…«¥…i…“ ®……n˘… ®…Â BEÚ ß…⁄h… Ω˛“ n‰˘J…… M…™…… l……*
∫……v……Æ˙h…i…™…… ™…‰ ®…UÙ ±…™……ƒ {…EÚb˜ E‰Ú ∫…®…™… ß…⁄h… EÚ…  x…I…‰{…h…
EÚÆ˙x…‰ ¥……±…“ ΩË˛, ±…‰ EÚx… <∫… {…EÚb˜ ®…Â B‰∫…“ |…¥…ﬁŒii… x…Ω˛” Ω÷˛<«
l…“, {…Æ˙ ∫…¶…“ ß…⁄h……Â EÚ… {…⁄ƒUÙ EÚ… ¶……M… §……Ω˛Æ˙  x…EÚ±…… Ω÷˛+…
l……* ß…⁄h… EÚ… Æ∆˙M… ¶…⁄Æ˙… EÚ…±…… l……* {… Æ˙{…C¥… ®…UÙ ±…™……Â +…ËÆ˙
ß…⁄h……Â EÚ“ ∂……Æ˙“ Æ˙EÚ Œ∫l… i…™……ƒ +∆i…Æ˙…x…‰j…“™… n⁄˘Æ˙“ +…ËÆ˙ {…⁄ƒUÙ EÚ“
±…∆§……<« EÚ…‰ UÙ…‰b˜EÚÆ˙ + ¶…z… n‰˘J…“ M…™…“ l…”* ß…⁄h……Â ®…Â
+xi…Æ˙…x…‰j…“™… n⁄˘Æ˙“ EÚ®… +…ËÆ˙ {…⁄ƒUÙ E÷ÚUÙ + v…EÚ ±…∆§…… n‰˘J……
M…™……* ß…⁄h……Â EÚ… +…EÚ…Æ˙ 40.2 ∫…‰ 48 ∫…‰ ®…“  §…®§… S……Ëb˜…<«
E‰Ú §…“S… +…ËÆ˙ ¶……Æ˙ 1.350 ∫…‰ 1.900  EÚ O…… E‰Ú §…“S…
n‰˘J…… M…™……* ∫…¶…“ x…Æ˙ x…®…⁄x…‰ 145-150  ®… ®…“ ±…∆§……<« E‰Ú
EËÚ±∫…“¶…⁄i… +…À±…M…EÚ E‰Ú ∫……l… {… Æ˙{…C¥… l…‰* x…Æ˙-®……n˘… À±…M…
+x…÷{……i… 1:3 l……* |……™…: ∫…®……x… +…EÚ…Æ˙ EÚ“ §…b˜“ B¥…∆ {…⁄h…«
§…f¯i…“ EÚ“ ß…⁄h… ¥……Ω˛EÚ ®……n˘… ®…UÙ ±…™……Â ∫… Ω˛i… n‰˘J…‰ M…™…‰ <∫…˛
Z…÷hb˜ EÚ… i…]ı“™… V…±…I…‰j……Â ®…Â |…¥…‰∂… +∂…x… E‰Ú  ±…B x…Ω˛”,
§…Œ±EÚ |…V…x…x… E‰Ú  ±…B Ω˛…‰ ∫…EÚi…… ΩË˛*
<∫… Z…÷hb˜ EÚ… E÷Ú±… ¶……Æ˙ 425  EÚO…… l…… +…ËÆ˙ <∫… {…EÚb˜
EÚ…‰ |… i… ]÷ıEÚb‰˜ 400/- Ø˚ EÚ“ n˘Æ˙ {…Æ˙ ®…⁄±™… |……{i… Ω÷˛+…*
|… i… ]÷ıEÚb‰˜ 60/- Ø˚ EÚ“ n˘Æ˙ {…Æ˙ ß…⁄h… EÚ…‰ ¶…“ +SUÙ… ®…⁄±™…
|……{i… Ω÷˛+…* E÷Ú±… {…EÚb˜ EÚ…‰ ∫l……x…“™… §……W……Æ˙ ®…Â §…‰S…  n˘™……
M…™……* ®…UÙ ±…™……Â E‰Ú |…S…÷Æ˙i……, {… Æ˙{…C¥… +¥…∫l…… ®…Â +…EÚ…Æ˙
+…ËÆ˙ |…V…x…x… ®……Ë∫…®… {…Æ˙ |…EÚ…∂… b˜…±…x…‰ E‰Ú EÚ…Æ˙h… <∫… |…EÚ…Æ˙
E‰Ú Z…÷hb˜ EÚ“ ={…Œ∫l… i… +…ËÆ˙ {…EÚb˜ §…Ω÷˛i…  n˘±…S…∫{… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®…÷∆§…<« +x…÷∫…∆v……x… EÂÚp˘, ®…÷∆§…<« E‰Ú
`ˆ…E÷ÚÆ˙ n˘…∫…, B.b˜“. ∫……¥…∆i…, ∫…÷V…“i… ∫…÷xn˘Æ˙®…, §…“.Bx…. EÚ…]¬ıEÚÆ˙
+…ËÆ˙ ∫…“.V…‰. V……‰∫…¬E÷Ú]¬ı]ı“ u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“  Æ˙{……‰]«ı*
S…‰z…<« ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â 17.8.2006 EÚ…‰  EÚB M…B
™…∆j…“EﬁÚi… +…x……™… V……±… {…EÚb˜…Â ®…Â, ¶……Æ˙i…“™… ∫…®…÷p˘…Â ∫…‰ +¶…“
i…EÚ x…Ω˛” |……{i… BEÚ n˘ I…h…“ ∫…⁄™…«®…“x… ®……‰±…… Æ˙…®…∫……<« - E÷Ú±…
®……‰ ±…b‰˜ EÚ“ ={…Œ∫l… i… n‰˘J…“ M…™…“ l…“* <∫…E‰Ú {…Ω˛±…‰ <∫…EÚ“
={…Œ∫l… i… E‰Ú¥…±… +…Ï∫]≈‰ı ±…™…x…, n˘ I…h… +… £ÚEÚ… +…ËÆ˙ ™…⁄Æ˙…‰ {…™…x…
∫…®…÷p˘…Â ∫…‰ Ω˛“  Æ˙EÚ…b«˜ EÚ“ M…™…“ l…“* E÷Ú±… {……ƒS… V…… i…™……Â E‰Ú
∫……l… ∫……v……Æ˙h…i…™…… {……™…‰ V……x…‰¥……±…‰ i…“x… ¥…∆∂… ΩË˛ Æ˙…x…W…… x…™……,
®……∫]ı ⁄¨Æ˙∫… +…ËÆ˙ ®……‰±……* J…÷±…‰ ∫…®…÷p˘ E‰Ú >{…Æ˙“ i…±… ®…Â Æ˙Ω˛x……
<x…EÚ“ |…EﬁÚ i… ΩË˛ +…ËÆ˙ E÷Ú±… EÚ“ +x™… V…… i…™……Â EÚ“ +{…‰I……
<∫…EÚ… ∂…Æ˙“Æ˙ M……‰±……EÚ…Æ˙ EÚ… +…ËÆ˙ {…∂S… ¶……M… {…÷SUÙ {…J… E‰Ú
¶……Æ˙i…“™… ∫…®…÷p˘…Â ∫…‰ ®……‰±…… Æ˙…®…∫……<« (n˘ I…h…“ ∫…⁄™…«®…“x…)
EÚ“ x…<«  Æ˙EÚ…b«˜
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 §…x…… Ø∆˚  b˜i… Ω˛…‰i…… ΩË˛  V…∫…‰ "C±…Ë¥…∫…' EÚΩ˛i…… ΩË˛* 16 C±…Ë¥…∫…
®…Â 12 EÚ…‰ ®……ÃV…x… E‰Ú ∞¸{… ®…Â +Œ∫l…EÚ…B∆ Ω˛…‰i…“ ΩË˛* <∫… x…Æ˙
x…®…⁄x…‰ EÚ“ ±…∆§……<« 835  ®… ®…“ +…ËÆ˙ ¶……Æ˙ 10.5  EÚO…… l……*
E÷ÚUÙ +v…« {… S…i… {……Ï±…“EÚ“]ı EÚ…‰ UÙ…‰b˜EÚÆ˙ =n˘Æ˙ ∂…⁄x™… l……*
B®…. Æ˙…®…∫……<« EÚ… +…EﬁÚ i…®…⁄±…EÚ +…ËÆ˙ +…∆i… Æ˙EÚ +¥…™…¥……Â
EÚ… ®……{…x… x…“S…‰  ®… ®…“ ®…Â  n˘B M…B ΩË˛*
E÷Ú±… ±…∆§……<« : 835
®……x…EÚ ±…∆§……<« : 685
M…Ω˛Æ˙…<« : 600
|……‰l… ∫…‰ C±……‰®… Æ‰˙EÚÆ˙ i…EÚ EÚ“ ±…∆§……<« : 250
|……‰l… ∫…‰ +∆∫… {…J… i…EÚ EÚ“ ±…∆§……<« : 272
|……‰l… ∫…‰ {…ﬁπ`ˆ {…J… i…EÚ EÚ“ ±…∆§……<« : 545
|……‰l… ∫…‰ x…‰j… i…EÚ EÚ“ ±…∆§……<« : 120
|……‰l… ∫…‰ M…÷n˘… i…EÚ EÚ“ ±…∆§……<« : 555
x…‰j… ¥™……∫… (J…b˜“) : 42
x…‰j… ¥™……∫… (I…Ë i…V…) : 42
®…÷ƒΩ˛ EÚ“ S……Ëb˜…<« : 35
{…ﬁπ`ˆ {…J… EÚ“ ±…∆§……<« : 435
{…ﬁπ`ˆ {…J… +…v……Æ˙ EÚ“ S……Ëb˜…<« : 180
M…÷n˘ {…J… EÚ“ ±…∆§……<« : 400
M…÷n˘ {…J… +…v……Æ˙ EÚ“ S……Ëb˜…<« : 160
+∆∫… {…J… EÚ“ ±…∆§……<« : 125
+∆∫… {…J… +…v……Æ˙ EÚ“ S……Ëb˜…<« : 53
{…ﬁπ`ˆ ∫…‰ M…÷n˘ {…J… i…EÚ >ƒS……<« : 1260
M…÷n˘… ∫…‰ M…÷n˘ {…J… i…EÚ : 50
+…∆j… EÚ“ E÷Ú±… ±…∆§……<« : 2560
 V…M…Æ˙ EÚ… ¶……Æ˙ : 330 O…….
V…x…x…O…∆l…“ EÚ… ¶……Æ˙ : 850 O…….
+…∆j… EÚ… ¶……M… : 1500 O…….
E÷Ú±… ¶……Æ˙ : 10.5  EÚ. O…….
 ±…M… : x…Æ˙
=n˘Æ˙ EÚ“ Œ∫l… i… : ∂…⁄x™…
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰z…<« E‰Ú
®……‰Ω˛x… B∫…., B∫…. ∂…‰±¥… x…v…“, V…“. ∏…“ x…¥……∫…x… +…ËÆ˙ {…“.
{…⁄¥…hh…x… u˘…Æ˙… EÚ“ M…™…“  Æ˙{……‰]«ı*
 S…j… 1. ®……‰±…… Æ˙…®…∫……<«
 n˘x……∆EÚ 6-6-2006 EÚ…‰ EÚb˜±…⁄Æ˙ ®…i∫™…x… {……‰i……∏…™… ®…Â =i……Æ˙“
M…™…“ +…x……™… {…EÚb˜…Â ®…Â 278  ®… ®…“ EÚ“ ±…∆§……<« EÚ… BEÚ
§…b˜…˜ ∫]ı…‰®……]ı…‰{……‰b˜ |……{i… Ω÷˛+… l……* <∫…EÚ…‰ ±……< ∫…™……‰Œ∫C¥…Œ±±…b‰˜
E÷Ú±… E‰Ú ±……< ∫…™……‰Œ∫C¥…±±…… ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı… {…Ω˛S……x… M…™……*
<∫…E‰Ú ∂…Æ˙“Æ˙ {…Æ˙ §…Ω÷˛i… Ω˛“ Æ˙…‰S…EÚ {…“i… {…Œ]¬ı]ı™……ƒ l…”, {…ﬁπ`ˆ¥…®…«
{…Æ˙ n˘…‰ {…Œ]¬ı]ı™……ƒ, J…÷±…‰ ¥…I…“™… J…∆b˜…Â {…Æ˙ i…“x… +…ËÆ˙ =n˘Æ˙“™…
i… ®…±… x……b÷˜ E‰Ú =ii…Æ˙ i…]ı ∫…‰ §…b‰˜ +…EÚ…Æ˙ EÚ… ∫]ı…‰®……]ı…‰{……‰b˜
±……< ∫…™……‰Œ∫C¥…±±…… ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı…
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S…‰z…<« i…]ı E‰Ú EÚ… ∂…®…‰b÷˜ ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â 29.6.2006
+…ËÆ˙ 20.7.06 EÚ…‰ GÚ®…∂…: S……Æ˙ +…ËÆ˙ BEÚ b˜…ÏŒ±°Úx……Â E‰Ú
+¥…i…Æ˙h… Ω÷˛B l…‰* i…]ı“™… V…±…I…‰j… ®…Â +∂…x… ™…… |…V…x…x… E‰Ú
 ±…B +C∫…Æ˙ +…x…‰¥……±…‰ b˜…ÏŒ±°Úx…  M…±… B¥…∆ +…x……™… V……±……Â
®…Â °∆Ú∫… V……i…‰ ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰z…<« E‰Ú
B∫…. ®……‰Ω˛x…, B∫…. Æ˙…V…{…… EÚ™…®… +…ËÆ˙ {…“. {…⁄¥…hh…x… u˘…Æ˙…
i…Ë™……Æ˙ EÚ“ M…™…“  Æ˙{……‰]«ı*
S…‰z…<« ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â Ω˛®§…-§…ËEÚ +…ËÆ˙
§……‰i…±…-x……‰∫… b˜…ÏŒ±°Úx……Â EÚ… +¥…i…Æ˙h…
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J…∆b˜…Â {…Æ˙ UÙ: +…ËÆ˙ {…÷UÙ J…∆b˜ {…Æ˙ BEÚ BEÚ {…Œ]¬ı]ı™……ƒ ={…Œ∫l…i…
l…”*
±……< ∫…™……‰Œ∫C¥…Œ±±…b‰˜ E÷Ú±… EÚ“ n˘…‰ V…… i…™……ƒ §…b‰˜ +…EÚ…Æ˙
{……x…‰¥……±…“ ΩÈ˛* ™…‰ ΩÈ˛ ±……< ∫…™……‰Œ∫C¥…±±…… ®……C™…÷±……]ı…  V…∫…®…Â
x…Æ˙ 317  ®… ®…“ i…EÚ +…ËÆ˙ ®……n˘… 300  ®… ®…“ i…EÚ §…f¯i…… ΩË˛
+…ËÆ˙ ±……< ∫…™……‰Œ∫C¥…±±…… ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı…  V…∫…®…Â x…Æ˙ 275
 ®… ®…“ i…EÚ +…ËÆ˙ ®……n˘… 246  ®… ®…“ i…EÚ §…f¯i…… ΩË˛* B±….
]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı… EÚ“ 278  ®… ®…“ EÚ“ ™…Ω˛  Æ˙EÚ…b«˜ ®……n˘…
V…… i…™……Â E‰Ú  ±…B +¶…“ i…EÚ {……™…“ M…™…“  Æ˙EÚ…‰b˜…Á ®…Â ∂……™…n˘
§…b˜… ΩË˛*
i……W…‰ Œ∫l… i… ®…Â B±…. ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı… +…ËÆ˙ B±…. ®……C™…÷±……]ı…
∂…Æ˙“Æ˙ {…Æ˙ Æ∆˙M…“x… {…Œ]¬ı]ı™……Â E‰Ú ∫……l… BEÚ ∫…®……x…  n˘J…i…‰ ΩÈ˛*
™…t {… ∏…ﬁ∆ M…EÚ ∫E‰Ú±… E‰Ú +…EÚ…Æ˙ ∫…‰, V……‰ B±…. ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı…
®…Â ±…∆§…… +…ËÆ˙ B±…. ®……C™…÷±……]ı… ®…Â +∆b˜…EÚ…Æ˙ EÚ… Ω˛…‰i…… ΩË˛,
n˘…‰x……Â EÚ…‰ {…Ω˛S……x…  EÚ™…… V…… ∫…EÚi…… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…<, E‰Ú ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘, S…‰z…<« E‰Ú
B∫….±…I®…“  {…±±…Ë +…ËÆ˙ {…“.  i…Ø˚ ®…±…÷ u˘…Æ˙… i…Ë™……Æ˙ EÚ“ M…™…“
 Æ˙{……‰]«ı*
 S…j… 1. ±……< ∫…™……‰Œ∫C¥…±±…… ]≈‰ıb‰˜ ∫…®…b‰˜x]ı…]ı…
S…‰z…<« ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â 7-7-2006 EÚ…‰ BEÚ x…Æ˙
 i… ®… ∫…÷Æ˙… ÀÆ˙EÚ…‰b˜…‰x… ]ı…<{…∫… EÚ… +¥…i…Æ˙h…  EÚ™…… M…™……*
8.1 ®…“]ıÆ˙ EÚ“ ±…∆§……<« +…ËÆ˙ |……™…: 4 ]ıx… ¶……Æ˙ E‰Ú <∫…  i… ®…
EÚ…‰ S…‰z…<« i…]ı E‰Ú =ii…Æ˙{…⁄¥…‘  n˘∂…… ®…Â 25  EÚ ®…“ n⁄˘Æ˙ 40 ®…“
S…‰z…<« ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â BEÚ §…ﬁΩ˛i…¬  i…®…“ ∫…÷Æ˙…
(ÀÆ˙EÚ…‰b˜…‰x… ]ı…<{…∫…) EÚ“ {…EÚb˜
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®……±{…‰ ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â 7-1-2006 EÚ…‰ BEÚ
§…Ω÷˛ n˘¥…∫…“™… +…x……™…EÚ x…‰ ®……‰ ±…b‰˜ E÷Ú±… (+…Ïb˜Æ˙ ]‰ı]≈ı…b˜…‰Œx]ı°Ú…‰®…«)
®…Â +…x…‰¥……±…“ ∫…⁄™…«®…“x… ®……‰±…… ®……‰±…… EÚ… +¥…i…Æ˙h…  EÚ™……*
∫…¶…“ =πh…EÚ ]ı§…∆v…“™… +…ËÆ˙ ∂…“i……‰πh… ∫…®…÷p˘…Â ®…Â {……™…‰ V……x…‰ {…Æ˙
¶…“ ™…‰ J…÷±…‰ ∫…®…÷p˘ ®…Â Æ˙Ω˛x…… V™……n˘… {…∫…∆n˘ EÚÆ˙i…‰ ΩË˛* ™…‰
+…±…∫…“ |…EﬁÚ i… E‰Ú ΩË˛ +…ËÆ˙ V…±…“ ®…UÙ±…“ +…ËÆ˙ +x™… §…b‰˜
+EÚ∂…‰Ø˚ EÚ™……Â EÚ“ ¥…‰±……{…¥…i…‘ {…Æ˙¶…I…“ ΩË˛* ®…v™…¥…‰±……{…¥…i…‘
I…‰j… ®…Â +…ËÆ˙ ∫……v……Æh…i…™…… ±…M…¶…M… 300 ®…“ EÚ“ M…ΩÆ…<« ®…Â
<x…EÚ…‰ n‰J…‰ V……i…‰ ΩË* <∫…EÚ… ∂…±EÚÆ˙ Ω˛i… ∂…Æ˙“Æ˙ P…x…‰ S…®…« ∫…‰
+…¥…ﬁi… Ω˛…‰i…… ΩË˛* {…ﬁπ`ˆ +…ËÆ˙ M…÷n˘ {…J…Â UÙ…‰]‰ı +…v……Æ˙ E‰Ú ∫……l…
§…b‰˜ >ƒS…‰ Ω˛…‰i…‰ ΩË˛* +∆∫… {…J… UÙ…‰]‰ı +…ËÆ˙ ¥…ﬁii……EÚ…Æ˙ E‰Ú Ω˛…‰i…‰
ΩË˛ +…ËÆ˙ <x…EÚ“  n˘∂…… >{…Æ˙ EÚ“ +…‰Æ˙ ΩË˛* ®…÷ƒΩ˛ §…Ω÷˛i… UÙ…‰]ı…
+…ËÆ˙ n˘…ƒi…‰ i……‰i…‰ E‰Ú S……ÂS… E‰Ú ∫…®……x… ΩË˛*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ®……ƒM…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘, ®……ƒM…±…⁄Æ˙
E‰Ú ∫…÷ V…i…… i……‰®…∫…, §…“. ∏…“v…Æ˙… +…ËÆ˙ ¥……<«. ®…÷ x…™…{{…… u˘…Æ˙…
i…Ë™……Æ˙ EÚ“ M…™…“ ±…‰J…*
EÚx……«]ıEÚ E‰Ú ®……±{…‰ ®……Œi∫™…EÚ“ {……‰i……∏…™… ®…Â ∫…⁄™…«®…“x…
®……‰±…… ®……‰±…… EÚ… +¥…i…Æ˙h…
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®……‰±…… ®……‰±……
EÚ“ M…Ω˛Æ˙…<« ®…Â |…S…… ±…i… ™…∆j…“EﬁÚi…  M…±… V……±… ®…Â {…EÚb˜… M…™……
l……* <∫…EÚ…‰ S…‰z…<« EÚ… ∂…®…‰b÷˜ +¥…i…Æ˙h… EÂÚp˘ ®…Â ±……™…… M…™……*
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